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Art. I. — A Monograph of the Ancient Monuments of the State 

of Kentucky ; by E. G. S^uier. 

Kentucky abounds in'ancierit earthworks, which partake very 
moch of the character of those bordering on the Gulf of Mexico. 
Many of the enclosures are manifestly defensive, but the larger 
proportion, like those of Ohio, were probably dedicated to sacred 
purposes. The latter, however, are seldom of large dimensions ; 
and none, so far as we are informed, assumed the remarkable 
combinations which are to be observed in the Scioto and Miami 
valleys. They are, for the most part, small circles and squares, 
—the former greatly predominating in point of numbers. The 
mounds, on the other hand, are usually more regular and perhaps 
of larger average dimensions than those to the northward of the 
Ohio. The rectangular and terraced mounds, in particular, are 
comparatively numerous, and are often of great size. Those 
which are low, and cover large areas, are known as "joto(/brms." 

Few of the Kentucky works have ever been surveyed, although 
many have been noticed and described with greater or less full- 
ness, at various times. Prof. Rafinesque, in his notes, has indi- 
cated the localities of a great number, but has failed to give us 
any very clear conception of their character. In his fanciful in- 
troduction to Imlay's History of Kentucky, he estimates the num- 
ber of groups of works within the state at six hundred.* 

* For ** Ancient Moniunents of the Mississippi Vallev ," 1 bave m \)[ve ic^a^rai% 
pkg&s substituted the abbreviation "A. Al of M. V." l^or tbe name ol '^aSffv^?ja«k^> 
AwD wAoge eon/used notes most of the facta were obtained, simpYy \iift \m\M\'* v^ 
Smooitd Skbos, Vol Vni, No, 22.— July, 1849. \ 






2 ^. O. Squier on the Andeni Manumenis of Kentucky, 

Fayette County. — 1. An irregular enclosure or fortification oc- 
cupying a peninsula formed by the Elkhom river, at its junction 
with the Town fork, seven miles from Lexington. The river 
passed through one portion of the enclosure, — a feature unknown 
in any other work with which we are acquainted. Near this work 
are several small enclosures and a number of large mounds. 

A plan from a survey found among the Rafinesque papers, pur- 
porting to have been made in the year 1790, is engraved in A. M. 
of M. v., Plate ix, No. 3. Another plan, corresponding with 
this in every essential particular, is published in Collins' History 
of Kentucky. It is possible that in the subdivisions which have 
been made, this work now falls in Woodford county. 

2. An irregular enclosure of eighteen acres area, on the South 
Elkhorn river, six miles distant from Lexington. The Cally 
Ford road passes through it. The walls are low ; ditch exterior. 
A plan, from what appears to be a minute survey by Rafinesque, 
is published in A. M. of M. V., Plate xiv. No. 4 

3. Another irregular work, of similar character but larger size, 
is situated not far from that last described, on the South Elkhom 
river. It has an area of twenty-five acres. A plan, from a 8U^ 
vey by Rafinesque, is published in A. M. of M. V., Plate xiv, 
No. 3. 

5. Rafinesque mentions a polygon, of seven unequal sides, and 
4800 feet in circumference, in the vicinity of Lexington, but does 
not indicate its exact locality. According to this authority the 
embankment, at the time of his writing, was from eight to six- 
teen feet in height. 

6. Rafinesque also notices an enclosure near the mouth of the 
Elkhorn river, six hundred feet in circumference ; parapet two 
feet high ; ditch interior to the embankment. Within this enclos- 
ure is a '^ platform,'' seventy feet square ; also a mound four feet 
high and one hundred and seventy-five in circumference. Vari- 
ous other works, ** causeways, platforms, and mounds," are men- 
tioned as occurring in this vicinity. 

Woodford County. — I. At Cynthiana, on the south bank of 
Licking river, a small circular work, 570 feet in circumference. 
A similar work is found on the lands of Mr. H. Miller, on the 
Licking river. — (R.) 

2. On the farm of Mr. W. Anderson, also on the banks of 
Licking river, is a group of six mounds ; two of which have em- 
bankments around their bases. The circumference of the largest 
is six hundred feet, height thirty feet. — (R.) 

3. An octagon terrace or ** platform" occurs near Lovedale. — 
(Figured and described, A. M. of M. F., p. 176.) 

Jessamine County. — 1. A large mound one mile southeast of 
Nicholasville. It is eiiiptical. SeveraV graven \\t\^^ nj'yxJcv ^xqm^ 
Aare been foaad in mounda^ in this vvcimtY. — ^.^ 
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2. A large collection of Indian graves, four miles from Buck's 
Tarem, and also on a bluflf, to the right of the road, near Grimes' 
Mills.— (R.) 

Clay County. — 1. A square stone work, about ten miles north- 
east of Manchester, on the road to '^ Red Bird river" salt works. 
Sides each measure about one hundred feet in length. — (R.) 

2. At the salt works on Goose creek, in this county, are abun- 
dant evidences that the salines were once worked by the Indians, 
—broken pottery, pestles, etc., being found here in abundance. 

Larue County. — ^An interesting work occurs in this county. 
'*It is situated upon a level bottom of twenty Fig. i. 

or more acres, near its extreme point, where 
the creek makes a sudden bend. The creek 
is here about fifteen yards wide, with abnipt 
banks, six feet high. The walls have fallen 
or may have been thrown down, and are 
now about three feet high, covering a space 
twenty feet wide. They may originally have 
been seven feet wide by six feet high. The 
distance from gateway to gateway is a little 
upwards of one hundred feet, and the area en- 
closed is not far from twenty square rods. The ground is some- 
what lower within than exterior to the walls. These walls seem 
to have been faced inside and out with dry masonry, filled in with 
smaller stones. There are still two pieces of the inside wall stand- 
ing, one at the southwest angle of the work, the other at the north 
side of the eastern gateway. The stones have evidently been frac- 
tured by percussion, and now lie edges up, — clearly the fallen faces 
of the original walls. It may be well to remark that the bottom land 
here presents no stones of any sort, and is an alluvial black loam. 
In respect to its antiquity, it can only be said that it is covered 
with a primitive forest, and that a pine tree nearly seven feet in cir- 
cumference is growing on the wall." — Collinses Kentucky^ p. 398. 

Triffg County. — 1. At Canton near Boyd's landing on the 
Cumberland river, an enclosure nearly square, 7500 feet or about 
a mile and a half in circumference. The wall is from three to 
five feet high ; ditch exterior. It encloses nine mounds of large 
size. One is rectangular, truncated, twenty-two feet high, one 
hundred and fifty long and ninety broad. — (R.) 

2. There are many mounds of various shapes and sizes in this 
county. Two miles south of Canton, on the top of a high 
rocky bank of the Cumberland river, are three mounds, each 
about ten feet high. An oblong square *' teocalli," or truncated 
mound, also occurs upon the bank of the Cumberland, not far 
from the above named mounds. There are two conical tumuli, 
one at each end of this structure. Several broad ftal movmdkS ot 
"platforms, " are found near the junction of LiuVe I'wei VvCcl >Jw& 
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Cumberland. They contain bones, covered with stones. There 
is a conical mound here, twelve feet high. Near the line of 
Christian county, are many others. — (R.) 

Logan County. — 1. On Muddy Creek, ten miles northwest 
from Russleville, a quadrangular enclosure, with an exterior ditcb, 
and a gateway opening towards the creek, on the north. It en- 
closes two mounds, each about twelve feet high and truncated. 
-(R.) 

2. On Muddy Creek, six miles from Russleville, a circuravalla- 
tion on the east side of a bluff of freestone, one hundred feet in 
height. It encloses one acre and a half; ditch exterior; parapet 
three feet high ; with gateway opening toward the river. Below 
this work is a long row of mounds, on the bank of the creek. — (R.) 

3. Near "Clay's Lick," on the west bank of Whippoorwill 
creek, is a raised " platform," 400 feet in circumference and four 
feet high. There are several broad excavations near by. — (R.) 

4 l^en miles northeast of Russleville, on Gasper river, is a 
square enclosure with a mound in the center. — (R.) 

5. A few miles southeast of Russleville, in what is called the 
" barrens," are a great number of small mounds, covering several 
hundred acres. Many have been excavated and numerous relics 
recovered. Some very interesting ones formerly occupied the 
present site of Russleville. The Masonic Hall was built upon 
one of them. — (R.) 

Harrison County, — 1. Near Cynthiana, on the Licking river, 
an enclosure 800 feet in circumference ; embankment ten feet 
high ; ditch interior. In the center is a mound 342 feet in circuit. 
A gateway opens to the southwest. In this direction, seven hun- 
dred feet distant, is a mound, now the site of a dwelling house. 
_(R.) 

Bath County, — ^Near Bloomfiield, on the road from Mount 
Sterling to Upper Blue Lick, is a large square enclosure of many 
acres.— (R.) 

Clarke County, — ^Near Boonsborough, several enclosures and a 
number of mounds. At Indian town, an irregular work supposed 
to be defensive. — (R.) 

Adair County. — On the " Long Bottom" of Cumberland river, 
several flat square mounds or platforms. — (R.) 

Hart County. — Near Williams' Mill, an enclosure of consider- 
able size, circular in shape. In a spring near by, have been found 
a number of large conch shells — [Pyrula perversa 7) — (R.) 

Mason Courtty. — Three miles from Washington, a singular 
platform, figured and described, A. M. of M. V., p. 176. 

Union Coitnty. — Several caves containing human bones are 
found in this county. Eight miles from Morgansfield is a flat 
rock covered with carvings of human feet of all sizes, wolf tracks, 
ere. — CoUtns's Kentucky^ p. 640. 
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Hopkins County. — Within four or five miles of Madison ville, 
a hill work, enclosing ten acres. — Collinses Ky,^ p. 250. 

Carroll County. — ^An ancient enclosure ten miles from the 
mouth of the Kentucky river, square, containing one acre, with 
heavy walls. — Collinses Kentucky. 

Cfarrard County. — There are a number of enclosures in this 
county, mostly circular, and an abundance of mounds. Some 
large ones occur near Lancaster, and there are others on Paint 
cieek. — (R.) 

Davies County. — An enclosure at the mouth of Green river, 
on the Ohio. Another on an island in the Ohio, somewhat lower 
down. — (R.) 

Oreenup County. — Two groups of works on the Ohio, oppo- 
site the mouih of the Scioto river. One consists of a series of 
concentric circles, with a tnincated terraced mound in the center, 
and with an avenue leading to a point on the bank of the river, 
opposite which it is resumed, connecting with the Portsmouth 
works five miles distant. The other group is eight miles lower 
down the river, and consists of a large square of fifteen acres, 
with avenues leading off from the sides, each 2,100 feet long. — 
See account^ plans ^ ^c, in A. M. of M. V., p. 77, Plates xxvii, 

XXVIII. 

Lewis County. — An ancient enclosure on the banks of the 
Ohio river. — (R. ) 

Rock Castle County. — About three miles northwest of Mount 
Temon, a row of Indian graves, forming a straight wall or ridge 
of limestone piled up. It is two hundred feet long, and between 
three and four high. Abundance of human bones are mixed 
with the stones. — (R.) 

Knox County. — An enclosure on the Cumberland river, three 
miles above Barbersville, containing three acres. Numerous 
mounds in the vicinity. — (R., and also Collinses Ky., p. 250.) 

Whitley County. — An enclosure on a bottom of the Cumber- 
land river between Meadow and Flat creeks. Here are numer- 
ous remains, and among them a square mound or '* teocalli," three 
hundred and fifty feet long, one hundred and fifty broad, and 
twelve feet high. Similar remains are found on Blake's fork of 
Watts's creek, on Lime Camp creek, and at other points within 
the county. — {R.) 

Shelby County. — On the road from Frankfort to Bardstown, 
about twenty-five miles from each place, a square enclosure of 
one acre, now occupied by an orchard. At Shelbyville is a large 
mound. — (R.) 

Mercer County. — 1. An ancient work, four miles above Har- 
rodsburgh, on Salt river ; another a mile and a half above : each 
quadrangular. — CoUins^s Ky., 462. 
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2. An ancient enclosure in the " horse shoe" bend of Dick's 
river, with two square bastions and a gateway on the narrow 
ridge of the isthmus. The wall twenty feet high from the bot- 
tom of the ditch. Several large mounds near the Shawnee 
Spring. — (R.) 

Lincoln County. — On Dick river, three miles from Wilming- 
ton, a square mound, six hundred feet in circumference, five feet 
high and truncated. Many relics found in the vicinity. 

Caldwell County. — On Donaldson fork of Treadenwater river, 
is a work constructed by building a strong stone wall across the 
isthmus of a peninsula formed by a bend in the stream. The 
bluff is about one hundred feet high. The wall is about one 
hundred and fifty feet long, four high and very broad. The en- 
closed area is something less than an acre. — (R.) 

Scott County. — 1. A square enclosure on Mr. Wither's land, 
near the mouth of Dry run, a tributary of the Elkhom. — (R.) 

2. A ditch across the neck of a peninsula formed by a bend in 
the Elkhom river, north bank, between Thompson's and Payne's 
mills. 

3. Some works on the banks of Frankfort river, four miles 
from Georgetown, near Craig's Mills. 

Bracken County. — 1. Large ancient cemetery on a "bottom" 
of the Ohio river near Augusta. Said to be two miles long. — 
(R., also Collinses Ky., p. 180.) 

2. A quarry of flint, anciently worked by the Indians. — (R.) 

Oallatin County. — On a hill, at the mouth of the Kentucky 
river, a large enclosure. — (R.) 

Boone County. — 1. A large square work, on the bank of the 
Ohio, near Bellevue, below the mouth of the Great Miami river. 
Also some large mounds between Burlington and North Bend. 

2. An enclosure a little above the town of Petersburgh. The 
wall extends from the abrupt bank of the Ohio, to the precipitous 
bank of Taylor's creek. It is four feet high. The area of the 
•enclosed ground is twenty-five acres. — Collinses Kentucky, p. 180. 

Campbell County. — Near Covington, between Licking river 
and Willis creek, an elliptical platform, eight feet high and seven 
hundred and fifty feet long, commencing in a large conical mound, 
•twenty-five feet high. A large mound is situated on the top of 
^^ Big hill," north of Big-bone Lick. It is elliptical in shape, one 
hundred and fifty feet long, depressed in the center. — (R.) 

Livingston County. — 1. A lai^e enclosure and other monu- 
ments at the mouth of the Cumberland river. 

2. Near the mouth of Hurricane creek, three-fourths of a mile 
from the Ohio river, an octagon enclosure, 2852 feet in circum- 
ference, containing four mounds. There are several other mon- 
aments of small size, in the vicinity. 
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3. A circumvallation on the farm of Mr. Jones, two miles from 
Lancaster. Just outside the gateway is a spring, in which were 
found eighteen large and twelve small shells, resembling the 
conch. Another enclosure occurs on the farm of Mr. Kenncday 
near by, where fifteen similar shells were found. — (R.) 

Jefferson County. — ^A polygon enclosure at Locust Grove. — (R. ) 

Harlan County ^ (form'ierly Knox.) — A large mound at Mount 
Pleasant, upon which the Court house is built. It gave name to 
the place. It is circular, truncated, and was originally twenty 
feet high. A large mound occurs at a place called Cumberland 
Gap. with many smaller ones around. 

Christian County. — There are numerous traces of an ancient 
population in this county. At Licking creek, six miles southeast 
of Hopkinsville, are many embankments, mounds, etc. A great 
number of round holes, with raised edges occur here. A number 
of large mounds formerly existed in Hopkinsville, upon the 
largest of which the Court house was erected. There are yet 
many mounds in the vicinity. — (R.) 

McCracken County. — Mounds are especially abundant in this 
county. There is a largo square one, truncated, fourteen feet high 
and twelve hundred feet in circumference, a few miles below the 
mouth of Clark's river, a little distance from the banks of the 
Ohio. Below Hunting creek, on the elevated lands, one-fourth 
of a mile back from the Ohio, are five parallel rows of mounds, 
of unequal sizes, placed close together. Just above fort Jefferson, 
on the Mississippi, are many little mounds, and other monuments. 

Pendleton County, — Near Falmouth, an ancient enclosure, on 
elevated and commanding ground, between two rivers. It is cir- 
cular, with four openings at right angles to each other and cor- 
responding very nearly with the cardinal points. There are nu- 
merous mounds in the vicinity. — Collinses Kentucky, p. 494. 

Warrefi County. — L An ancient work on the east bank of 
Barren river, one mile east of Bowling Green. It is an irregular 
octagon, 1,385 feet in circumference, with an exterior ditch, and 
a small mound at each angle. There are two rectangular, trun- 
cated mounds within the walls, the largest of which is one hun- 
dred feet long and fifty wide. — (R.) 

2. Th^re is also a large hill work near by that just mentioned. 
It occupies a bluff inaccessible except at a single point. It is 
square, and has a line of mounds extending from it for more than 
a mile, gradually becoming smaller as they recede. — Collinses 
Kentucky^ p. 542. 

Hickman County. — On the bank of the Mississippi, a few 
miles below '^ Ironbanks," is a large and beautiful mound. It is 
four hundred and fifty feet long, thirty broad at top^ and teu 
high. Bones are found within it. — (R. ) 

Afoni£^&mery County. — Great numbers of ancienl rcvoTvwm^\>\» 
occur ia this county, some of which possess pecuVvai SivXet^^^^ 
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Mounds are particularly numerous, and are remarkable for their 
size and regularity of construction. The seat of justice of this 
county, Mt. Sterling, derives its name from a large mound which 
formerly existed within its corporate limits. This mound was 
cut down in 1846, and was found to contain human bones, copper 
plates, beads, bracelets and other ornaments. 

Rafinesque, in a published letter addressed to Hon. Thomas 
Jeflferson, dated "Transylvania University, August 7, 1820," 
gives an account of six groups of ancient works found in this 
county. They all occur in the vicinity of Mount Sterling. The 
account is herewith presented. The plan of the first group de- 
scribed is published in A. M. of M. Y., Plate xxxiii. No. 1. 

" Group I. — A compact group of monuments on the west side of 
Brush creek, a branch of Slate creek, six miles S.E. from Mount 
Sterling, between Montgomery's farm, and a Methodist meeting house, 
which has taken from them the name of ' Fort Meeting-house.' They 
are on a fine level high ground, not far from the creek, and which has 
never been cultivated as yet : they are five in number. 

" No. 1. The nearest to the meeting-house towards the south is a 
square enclosure, 400 feet in circumference ; the sides are equal, cor- 
responding to the cardinal points. The parapet is 15 feet broad, four 
feet high from the boUom of the inside ditch, and two feet above the 
level of the ground. There is a gateway due east, in the middle of 
the eastern side. The central area is a small oblong square, greater 
length from east to west, 35 feet ; breadth 25. 

*''' No. 2. Is about 200 yards east from No. 1, and at nearly an equal 
distance from Nos. 3 and 4, forming with them the center of a^ figure 
shaped like the letter Y. It is a singular elliptical mound ; circumfer- 
ence 270 feet, height nine feet, top elliptical, 100 feet round with raised 
ends, and a small central rounded mound about one foot high, over 
which were lying, in a square form, some loose flat stones. A short 
appendage to the south connects it with a small circular mound, 100 
feet round and four feet high. 

" No. 3. Is N.E. from No. 2. It is a circular enclosure, 510 feet in 
circumference. Parapet 20 feet broad, five feet high over the ditch 
which lies inside. Gateway due east, 15 feet broad. Area perfectly 
square, 300 feet in circumference, or 75 feet on each side. The sides 
correspond with the cardinal points. There is a small circular mound, 
42 feet in diameter, and one foot high, on the western side of the area 
opposite the gateway. 

^' No. 4. An hexagonal enclosure, south of No. 3, and S.E. from 
No. 2. Sides equal, each 50 feet. Whole circumference 300 feet. 
Parapet 25 feet broad, four feet above the inside ditch. Gateway at 
the eastern corner 15 feet broad. Area square, sides equal and 40 feet 
long, corresponding with the cardinal points. 

^*' No. 5. An oblong mound, lying south of No. 1, on the opposite 
side of Brush Creek. I have not measured it. 

^^ Group II. A scattered group immediately in the vicinity of the 
town of Mount Sterliogi oo each side of Hinkstoo creek. It consists of 
shf woaumeata. 
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"No. 6. A simple enclosure, one mile east of Mount Sterling, on 
Smart^s farm, in a fine level high ground, on the east side of Hinkston 
creek, between the Mud Lick road and the Salt-works road. It con- 
sists of a simple ditch without visible parapet. The form is a deca- 
gon nearly regular ; but two sides appear to be somewhat shorter, or 
of 75 feet, while the eight others are all 125 feet. Total circumfer- 
ence 1 150 feet. Ditch about two feet deep and six to eight broad ; but 
often obliterated. No gateways could be perceived ; they may have 
been where the ditch is not easily seen. There are two small eccen- 
tric circular mounds in the inside towards the west. Largest 105 feet 
in diameter and two feet high. Smallest 50 feet in diameter and one 
foot high, and near to the ditch. This has all the appearance of a very 
remote origin. It is in the woods and has never been ploughed. 

*' No. 7. A circular mound, about J)50 feet in circumference, and 20 
feet high, situated half a mile N.W. of No. 1, on the east or right side 
of Hinkston creek. 

^ No. 6. A circular mound 400 feet in circumference and 24 feet 
l^ighf lying in the town of Mount Sterling, to which it has given its 
name. It has been partially excavated on the side and the summit, and 
found to contain bones mixed with the earth. 

^ No. 9. A simple enclosure about one mile N.N.E. from Mount 
Sterling, round the hill on the west or left side of Hinkston creek and 
the Flemmingsburg road. It is a polygon, but whether a regular or 
irregular one, is rather difficult to ascertain ; I could not even trace the 
number of sides. It is in an iron weed brake in the woods ; but the 
ground being on a slope, the rains have filled up the ditch in many 
parts ; towards the west the ditch is yet four feet deep. I was told that 
it was much plainer about 20 years ago ; a few years make, therefore, 
great alterations, even without the help of the plough. I have traced, 
however, the outlines, and reckoned the circumference at about 1,500 
feet. 

*^ No. 10. A circumvallation in Read^s cornfields, about one mile 
N.N.W. of the town, near a small branch of Hinkston Creek. It has 
been ploughed up for many years, and has nearly disappeared ; I could 
not trace its circumference, but it was very plain a few years ago. 

''No. 11. Singular mound, about one mile north from Mount Ster- 
ling, near the Blue Lick road. It is of an oval shape; smallest end to 
the south, where it is lower and only 14 feet high, while it is 24 feet 
high to the north. Circumference 575 feet. Summit somewhat in- 
clined, 135 feet long, and 40 broad, with a circular concavity to the 
iiortheru extremity. 

'' Group III. Compact, on level ground, about two miles north from 
Mount Sterling, on Jameson's farm, and on the left of the Paris road. 
Sommerset creek is half a mile to the west, and there are no springs 
in the immediate neighborhood at present. It consists of five mounds. 

" No. 12. A large and singular circular mound 32 feet high, sur- 
rounded by a circular parapet and intermediate ditch, interrupted by 
four large gateways, 50 feet broad, equal in size and distance, looking 
towards the N.E.— N.W.— S.E. and S.W. The four parts of the 
parapet are therefore opposed to the four cardinal po\n\B \ ^Yvo\« cXt- 
SwocmDaMBOB, VoL VIIJ, Na 22.^uly, 1849. % 



10 E. O. Squimr an tka Andent Monuments of Kentucky. 

cu inference 800 feet, ditch four feet deep. Central mound about 500 
feet round. Summit 120 feet round and somewhat concave. 

*^ No. 13. Similar mound, smaller, only 15 feet high, and 130 feet 
distant from No. 12, towards S.£. It has also four gateways, but they 
are N. — £. — W. and S.W., and the northern one is much the largest 
and inclined in the shape of an ascent; breadth 40 feet, the others 30 
feet. Circumference of the parapet 430 feet ; ditch three feet deep. 
Summit small, somewhat concave. 

" No. 14. Simple mound, without ditch or parapet ; 250 feet in cir- 
cumference, and 10 feet high. It lies 80 feet S.W. of No. 13. 

" No. 15. A similar mound, lying 812 feet east of No. 13. It is six 
feet high, and 165 feet in circumference. 

*'*' No. 16. Another mound, 80 feet from No. 14, due east It is eight 
feet high and 200 feet in circumference. 

^^ Group IV. Compact and remarkable for its size, high parapet, etc., 
although it is situated in fields which have oAen been ploughed. It is 
on Johnson's farm, three miles north of Mount Sterling, on the east 
bank of Somraerset creek, and on a high hill with a level summit. It 
contains an enclosure and four outward mounds. 

*'No. 17. A large circumvallation, quite circular and 1150 feet 
round, with a high parapet, a deep inside ditch, a single gateway due 
east, and a central mound. Parapet 55 feet broad, four to five feet 
above the ground, and eight to twelve feet above the ditch, inside slope 
25 feet. Gateway 50 feet broad. Area three feet high above the 
ditch. Central mound 75 feet from the ditch, 206 feet in circumfer- 
ence and three feet high. Many remains of pottery, fine pipe-beads, 
and several other implements have been found in ploughing the area. 

" No. 16. Large circular mound, 60 feet due north from No. 17, and 
united to it by a raised platform. It has two spurs, or oval inclined 
appendages to the north and west ; the northern one is the larger. Cir- 
cumference with the spurs 800 feet, without 600. Height 22 feet, sum- 
mit level with a small central concavity. 

*' Nos. 19, 20 and 21. Three outward and unconnected mounds, lying 
irregularly to the S.E. of No. 17. The largest, No. 19, is eastward of 
No. 20 ; it is 220 feet around, and five feet high. 

^^ No. 20 is in the middle and only 50 feet from No. 17. It is only 
175 feet in circumference and three high. 

'^ No. 21. The smallest and western, is near No. 20, and nearly south 
from No. 17. It is only 150 feet round and two high. 

^^ Group V. Is quite scattered, and contains three enclosures with two 
mounds, lying near Sommerset creek, about four miles to the north- 
ward of Mount Sterling. 

^^ No. 22. Square enclosure on John Higgins^s farm, on the south and 
leA side of Sommerset creek. Each side equal, 150 feet long, and 
corresponding with the cardinal points ; gateway single, due east, 30 
feet broad ; area square, each side 90 feet long. The parapet is now 
only one foot high, the ground having been repeatedly ploughed. It 
was originally three feet high. 

*^ No. 23. A circular enclosure, lying on James Higgins^s farm, 300 

jrards from No, 22, towards the N.W. ; but on the opposite side of 

Sommeraet creek 9 in a corn field, and in ibe flal boVlota ol v\v^ n^Vvj. 
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This b a singular iostance, since nearly all the ancient monuments are 
00 high ground. The place is sometimes overflowed, which, however, 
is owing to the bed of the creek having been raised of late by allu- 
vium ; circumference 800 feet ; gateway S.E. directed towards No. 22. 
Parapet only one foot high, and often obsolete ; it was three feet high 
before being ploughed ; but it may easily be traced by the growth of 
corn OD it, being much lower and poorer than inside and outside. 
This happens in all instances, the ground of the parapets having been 
made up by throwing on them different and often gravelly earth, taken 
from the ditch or some deep place. 

^* No. 24. A large circular enclosure on Colonel Williams^s farm, 
nearly a mile S.W. from No. 22, and near a branch of Sommerset 
creek called Higgins^s branch. 1 did not visit it, because it was rep- 
resented to me as lying in several fields which have been under culti- 
vation for 20 or 30 years, and to be therefore very difRcult to trace ; 
but it is said to consist of 10 acres of ground, and to have been for- 
merly very distinct. 

'* No. 25. A mound on Moses Higgins^s farm, S.E. of No. 22, and 
between Sommerset creek (lefl bank) and Higgins^s branch. Circum- 
ference about 150 feet, and five high. 

** No. 26. Another mound 160 feet in circumference and six high, 
west of No. 22, about half a mile distant, and near Grass Lick creek. 

^' Group VI. A small one, consisting of an enclosure and a mound, 
situated on a high hill in John Wilson's farm, about five miles N.W. 
from Mount Sterling, above the junction of Aaron's run and Grass Lick 
creek, and on their left side near Duncan's mill, in a corn field. 

"No. 27. A circular enclosure, 1100 feet in circumference. Para- 
pet 40 feet wide, four feet high above the ditch, two above the ground. 
Ditch 20 feet broad, and inside as usual. Gateway towards the S.E. 
The ditch was six or eight feet deep formerly. 

"No. 28. A circular mound, joining No. 27, and lying to the N.E. 
Circumference 225 feet, height five feet at present ; but it was much 
higher before being ploughed." 

Prof. Rafinesque concludes his notice of the above monuments 
with the following observations : 

" From the above descriptions, it may safely be surmised that each 
group of monuments belonged to a particular town, and that there were 
therefore six towns, within the same space of ground, where only one 
exists at present, whence it might be conceived that the ancient popula- 
tion was there six-fold the actual one. 

**From the rapid decay, or rather diminution of height in these mon- 
uments, even without the help of the plough, it is evident that they must 
all have been formerly much higher, with deeper ditches, &c. ; there- 
fore much more remarkable and difficult to raise. 

" Allow me, besides, to venture a few peculiar suggestions, respect- 
ing their ultimate use, which may be considered as a probable hypothesis. 

" I. I conceive that each group was surrounded by a town, particu- 
larly the compact and complicated groups. 

"2. The circular e/3c/o5t/res with outward parapels, wexe ^To\i«\i\'5 
templcB dedicated to the eun^ like those of the Natchez ualvou. 
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^ 8. The square enclosures might hare been the palaces of their kings 
or chiefs, who were called children of the sun, as in Peru, and among 
the Floridans, Natchez, 6ec. ; or perhaps the council houses, places of 
meeting for public purposes. 

**" 4. All the mounds are evidently barrows or sepulchral monuments, 
and natural appendages to temples, as our church-yards are to our 
places of worship : but No. 12 and 13, by their peculiar enclosures and 
avenues, must have been the tombs of great kings, heroes, priests or 
queens, who may have been worshiped after death. Similar apothe- 
oses were common among many ancient nations. 

*^ 5. The use of Nos. 4 and 6, is more problematical ; but must have 
been analogous, owing to the connection with mounds. Else No. 4 
may have been used for civil purposes, and No. 6 for military ones, as 
likewise No. 9." 

Bourbon County, — 1. At the junction of Flat Run and Stoner's 
creek, an irregular enclosure, containing an area of twenty-one 
acres. A number of mounds and excavations occur within the 
walls, together with other remains, consisting of raised outlines, 
two or three feet broad and one foot high. The latter are called 
" remains of dwellings" by Rafinesque. Twenty of these are 
found within, and fourteen without, the walls. A Plan is pub- 
lished in A. M. of M. V., Plate xiii, No. 1. 

2. A large enclosure near "Ruddle's Station," on Licking 
creek, 7450 feet in circumference. Several considerable circular 
and semi-circular works also occur in this vicinity. One of these 
is situated three miles from Paris, on the Millersburg road. 

3. On the road from Paris to Mt. Sterling, near Gen. Fletchers', 
an enclosure of large size. — (R.) 

Fig. 2 is a plan of an an- 
cient work, also situated on 
Stoner's creek, one and a 
fourth mile below the town 
of Paris, Bourbon county. At 
this point the creek makes a 
large bend ; across the isthmus 
of the peninsula thus formed 
is carried a ditch and wall, 
completely cutting off ap- 
proach in that direction. The 
area enclosed by the creek 
and wall is about fifty acres. 
The letters a and c indicate 
mounds; the latter occupies 
the summit of a commanding 
cliff. " It is said that a cause- 
way was perceptible at the 
/^rJad of the settlement of 
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the country, extending from this work to a large mound one and 
a half miles to the westward. This mound is one of a chain 
which extends quite across the county in a northwest direction ; 
for telegraphic purposes their position could not have been better 
choeen by the most skillful engineer." 

There are a number of highly interesting works of similar 
character in the neighborhood of those above described. At the 
junction of Stoner's and Hinkston's creeks is a small circle with 
gateways opening toward the cardinal points. Three miles dis- 
tant, on Hinkston's fork, is a similar work, and a number of 
mounds. Besides these remains, there are here many other vesti- 
ges of an ancient population. Numerous graves are to be seen u pon 
all the water courses ; sometimes they occur singly, but usually in 
groups. Single graves are generally indicated by broad flat stones, 
set in the ground edgewise around the skeleton. When a number 
of skeletons are deposited together, a rude wall seems to have been 
raised around them, and then covered with other stones. A large 
cemetery and numerous traces of an ancient town are to be found 
near the junction of Pretty-run and Strode's creek. Thousands 
of human bones are here found scattered indiscriminately over a 
large area, just beneath the surface of the soil. Five miles below 
Paris, on Stoner's creek, a cave has recently been discovered, con- 
taining a number of skeletons. — Collinses Kentucky, p. 193. 

Allen County. — 1. One of the most remarkable defensive 
vorks in the state of Kentucky, occurs on the confines of Ten- 
nessee, in the western part of Allen county, thirteen miles from 
Scottsville and eighteen from Bowling Green. ** The fortifica- 
tion is at once romantic and impregnable, presenting one of the 
strongest military positions in the world. At this place, Drake 
creek makes a wide bend, running one mile and then returning to 
within thirty feet of the spot where the bend may be said to 
commence. The partition which divides the channels of the 
creek at this point is of solid limestone, thirty feet thick at the 
base, forty feet high, six feet wide at the top, and six hundred 
feet in length. The top is level and covered with small cedars. 
The area included within the bend of the creek is to the east- 
ward of this narrow pass, and contains about two hundred acres 
of land, which rises from the creek in a gradual ascent of one 
hundred feet, when it forms a level promontory. The summit 
of this which is leveled, is covered by a rectangular enclosure 
consisting of a wall and ditch, and having an area of about four 
acres. In the rear of this are many small mounds. The only 
approach to this work is over the main causeway above described, 
tall cliffs intercepting all access from the opposite banks of the 
stream." — Collinses Kentucky, p. 167. 

2. A cave in which were found a large numbet oi m^rav^ 
Ae}]A One was eighteen iacbes long, cut loiig\ludm«\\Y vcv X>ftft 
middle, with a small bole near the smaller extremily, — lb., ^- \&T • 



14 Voyage of Capt Sir JameB C. Ross to the Aniaretie. 

3. Mounds with stone graves in them. 

Barren County. — Twelve miles southwest of Glasgow are 
many small oval mounds, placed fifty yards apart so as to form 
a circle, 1200 or 1500 feet in circumference. They appear to 
have sustained structures of some kind. In the center of the 
group is a large truncated mound, between twenty and thirty feet 
in height. Another of like size occurs without the circle. — Coir 
lifis^s Kentucky, p. 176. 

Edmonston County, — An enclosure on Indian Hill near Mam- 
moth Cave. 



Art. II. — Notice of and citations from a Voyage of Discovery 
and Research in the Southern and Antarctic Regions^ during 
the years 1839-43, by Captain Sir James Clark Ross, R. N., 
Knt., D.O.L. Oxon., F.R.S., etc. ; with plates, maps and wood- 
cuts. In two volumes, 8vo, pp. 366 and 447. Lond. 1847. 

(Continued from ii ser^ yoL vii, p. 829.) 

In our last number we followed Captain Ross to his farthest 
Southern Point in January, 1841, — midsummer of the southern 
hemisphere. In the following pages we continue our abstracts 
for the remainder of his cruise. 

In latitude 78° 15' 3'' S., the barrier was 180 feet high, 1000 
feet thick and stretched along for 450 miles ; a beautiful sketch 
of a scene in this part of the Antarctic is given at page 232 of the 
first volume of Captain Ross's Journal. While cruising in these 
regions, they frequently threw overboard a bottle containing a 
notice of their proceedings from day to day and the position of 
the vessels. 

Feb. 5. — Three large penguins were brought on board, one of 
which weighed sixty-six and the smallest fifty-seven pounds; 
their fiesh is very dark and of a rank fishy flavor. Two seals 
were also captured to furnish oil. 

Ice was taken on board to replenish the water — the ice of salt 
water being fresh. 

Feb. 8. — An iceberg shewed a large rock upon it. Soundings 
were obtained seven miles from the barrier in lat. 77^ 39' in 275 
fathoms ; in one instance, within a quarter of a mile of the ice 
cliffs, the soundings were 330 fathoms with a green muddy 
bottom. 

A view of the upper surface of the barrier was obtained on a' 

narrow isthmus where the cliflfs were about fifty feet high. The 

surface was quite smooth like an immense plain of frosted silver. 

Gigantic icicles hung from every point proving that it sometimes 

iiiaws, although in the mouth corresponding lo vVie k\3L%\]kSX oC 
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England, the thermometer was at 12^ and at noon only 14^. 
This cold was strongly contrasted with that of the northern seas, 
where in the corresponding season streams of water were con- 
stantly pouring from every iceberg. 

Feb. 1 1. — Their escape from the ice barrier was critical. New 
ice rapidly formed ; the pack closed in upon them and they were 
extricated only by a favorable conjuncture of the wind and great 
exertions in breaking the ice. They were hardly liberated before 
a violent gale came on with numerous icebergs all around : one 
of them was four miles long although not more than 150 feet 
oDt of the water, and doubtless a quarter of a mile beneath it. 
During the gale the decks and rigging of the ships and the 
clothes of the peo[>le were coated with ice. 

Feb. 14. — The dip increased to 87°, showing that they were 
again approaching the magnetic pole now distant about 360 miles ,- 
the variation was 9 P. The nearest approach to the magnetic 
pole had been about eighty leagues. 

Feb. 16. — Being becalmed in the afternoon, they saw some 
magnificent eruptions of Mount Erebus. The lighted cinders 
were projected to a great height, but no flowing lava was seen as 
before, although the exhibitions were upon a much grander scale. 

Feb. 17.— In latitude 76° 12' S., long. 164° R, the variation 
was 109° 24' E. and the dip 88° 40'. They were within 160 miles 
of the magnetic pole ; but an impenetrable barrier of ice prevented 
a nearer approach. They deeply regretted the impossibility of 
wintering iu those regions : could they have found a nook where 
the ships would have been safe, land parties could easily have 
reached the volcano and the magnetic pole. The position of the 
latter is however accurately known from calculation. 

Feb. 19. — ^Mount Erebus was still in view — distant fifty 
leagues. The young ice formed rapidly around them presenting 
a continuous sheet, as far as vision extended; the shifts could 
make little or no headway : but by rolling the boats before the 
ships' bow they succeeded in breaking it up. Along the barrier 
every bay was filled with packed ice so that the ships had no 
place in which to be secure ; the cliflfs were from 200 to 500 feet 
high and a chain of bergs ranged for miles in front of them as 
one outwork of frost. 

Feb. 23. — Soundings in 180 fathoms brought up coral ; the 
icebergs appeared to be all aground as none of them were less 
than 160 feet out of water. 

Feb. 24 — An enormous glacier was distinctly traced descend- 
ing as a continuous mass from near the tops of the mountains 
several miles into the sea, ending in stupendous cliffs in which a 
deep bay was formed having no passage except that by which 
the ships entered. 

The variation diminished from 114^ W. to 40^ NV.^ T^P \xv 
about 360 milea; the dip was now 86^. 
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Feb. 25. — ^A fine view of the coast was enjoyed in the after- 
noon. ** The lofty range of mountains appeared projected with 
well defined outline upon a perfectly clear sky : although of a 
spotless white with but a patch of bare rock, yet the protuber- 
ances, cones and smaller eminences and deep valleys produced so 
much variety of light and shade as to relieve the monotonous 
glare of the surface. 

The season was now so far advanced that great danger attended 
their lingering longer in these regions. The barrier of packed 
ice through which they had penetrated threatened to become a for- 
midable obstacle to their escape, and moreover there was a heavy 
swell, which is characteristic of the south polar seas, rendering 
the navigation of the Antarctic at all times more hazardous than 
that of the Arctic ocean. 

March 1 and 2. — The aurora aastraUs appeared in bright col- 
orless corruscations rising to 30^ of altitude. This aurora difiered 
from that seen in the arctic regions. The vertical beams were 
longer and the light came more in flashes ; it was perfectly color- 
less and with a lateral flitting motion. The center of an irregu- 
lar arch of light bore to the magnetic W., thus implying that as 
in the arctic regions, the principal seat of the aurora is not in the 
higher latitudes ; in the southern hemisphere it is probably in 
lat. 68° 

March 7. — The perils of these Antarctic seas were numerous 
and appalling ; but such dangers are of course encountered, mors 
or less, by all navigators in polar regions. When iu lat. 65^ 31' S., 
long. 162° y E., a heavy easterly swell was driving them down 
upon the pack. From the mast-head, they counted at one time 
eighty-four large bergs and some hundreds of smaller dimensions. 

"We found," says the narrator, "we were fast closing this 
chain of bej^s so closely packed together that we could distin- 
guish no opening through which the ships could pass, the waves 
breaking violently against them, dashing large masses of pack 
ice against the faces of the bergs j now lifting them nearly to 
their summit, theu forcing them again far beneath their water 
line, and sometimes rending them into a multitude of brilliant 
fragments against their projecting points. 

" Sublime and magnificent as such a scene must have appeared 
under different circumstances, to us it was awful if not appalling. 
For eight hours we had been drifting towards what to the human 
eye appeared inevitable destruction ; the high waves and deep 
rolling of our ships rendered towing with the boats impossible, 
and our situation the more painful and embarrassing from our ina- 
bility to make any efibrt to avoid the dreadful calamity that seem- 
ed to await us." — "In moments like these, comfort and peace of 
/nJ/7d could be obtained only by casting our cares upon that 
almighty power which had already so often mXei^«edi Xo «vi^ >aa 
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when human skill was wholly unavailing. Convinced that he 
is under the protection and guidance of a merciful God, the Chris- 
tian awaits the issue of events firm and undismayed, and with 
calm resignation prepares for whatever he may order. His seren- 
ity of mind surprises and strengthens but never forsakes him ; 
and thus possessing his soul in peace, he can with the greater 
advantage watch every change of circumstance that may favor 
his escape." 

" We were now within half a mile of the range of bergs. 
The roar of the surf, which extended each way as far as we 
could see, and the crashing of the ice, fell upon the ear with fear- 
ful distinctness, whilst the frequently averted eye as immediately 
leturaed to contemplate the awful destruction that threatened in 
one short hour to close the world and all its hopes and joys and 
sorrows upon us forever. In this our deep distress we called upon 
the Lord, and he heard our voices out of his temple, and our cry 
came before him." *' A gentle air of wind filled our sails ; hope 
again revived and the greatest activity prevailed to make the best 
use of the feeble breeze ; as it gradually freshened our heavy ships 
began to feel its influence, slowly at first but more rapidly after- 
wards ; and before dark we found ourselves far removed from 
every danger." 

Position of the South Magnetic Pole. — Captain Ross con- 
cludes from all the observations that had been made, including 
those of the French and American navigators, that the South 
Magnetic Pole is in about 76^ S. The theoretical views of Gauss 
had placed it in 6G^. 

The return to Van Diemens Land was not marked by any very 
extraordinary events. The line of no variation was crossed in 
lat 62^ (y and long. 135° 50' E. 

The aurora grew more frequent and more remarkable. 

March 23. — A bright arch of the aurora australis of a yellow 
color and a purple hue extended across the zenith ; a succession 
of lower arches was formed in the S.S.W., and the center of each 
arch gradually rose to the zenith before they disappeared. At 
the altitude of 45^ they generally broke up into smaller stream- 
ers ; this splendid display was as usual followed by a shower of 
snow. 

March 25. — The aurora gave considerable light in the absence 
of the moon ; it rose in arches of a yellow color with vivid 
flashes of a bright pink. The aurora appeared in concentric 
arches of difl*used light, with an apparently rapid internal motion 
like a current passing through and lighting up a mist. At 10 
o'clock a bright light appeared behind a dark cloud with pink 
and green colors ; brilliant streamers darted to the zenith forming 
a corona with bright flashes of all the prismatic colors, gt%eu ^xA 

SMoajrif Smkos, Vol VIII No. 22.-^uly, 1849. Z 
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red being the most conspicuous. This aurora darted and quiv- 
ered about the sky in every direction. 

March 28. — Flocks of small dwk colored petrel were seen on 
wing, which, judging by the time they occupied in passing, were 
from four to six miles in length and two or three broad. 

March 30. — An equal temperature prevails in the ocean all 
around the earth between 5(P and 60° S. lat., and they were now 
very near that mean as the soundings showed at various depths, 
even to 600 fathoms, the extremes being 38°*5 and 39°*8'. 

The auroras appeared frequently and sometimes with great 
brilliancy. 

April 2. — In a calm forenoon they sounded and found bottom 
in 1440 fathoms, 8640 feet, (almost If miles.) The latitude was 
62° lO' S., long. 136° 56' E. The weight employed on this oc- 
casion was 336 lbs. The sun's heat was here felt in the ocean to 
the depth of 450 fathoms or more than half a mile. The specific 
gravity of the sea was the same below as at the surface, that 
is 10274. 

April 6. — They arrived safely at Van Diemens Land and an- 
chored off Rossback Observatory. The crews had enjoyed per- 
fect health and they had not lost a man. Well might they re- 
spond with joy and gratitude to the warm congratulations of their 
friends, and especially of their distinguished patron, Sir John 
Franklin, the governor of the colony, who was the last to bid 
them adieu when they departed, and the first to meet them with 
a warm welcome on their happy return. 

Here closes the first volume, we continue on with the second. 

Van Diemens Land or Tasmania, 1841, — April to July. — 
Magnetic Observations, — The portable observatories of the ships 
were set up on shore and their instruments were carefully com- 
pared with those of the fixed observatory. The plan of observ- 
ations was changed after the term day of February, in conse- 
quence of new instructions. 

Fossil Trees are among the most interesting objects in this 
island. They are found in the Derwent valley, and are thus de- 
scribed by Count Strzelecki :* — "No where to my knowledge is 
the aspect of fossil wood more magnificent than in the Derwent 
valley, and no where is the original structure of the tree better 
preserved ; while the outside presents a homogeneous and a hard 
glossy surface, variegated with colored stripes, like a barked pine, 
the interior, composed of distinct concentric layers, apparently 
compact and homogeneous, may be nevertheless separated into 
longitudinal fibres, which are susceptible of division into almost 
hair-like filaments." 



* Ph/sical Description of New Sonth Wales and Van Diemens Land. LondoOy 
J84d. 
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Booker, of the expedition, speaks of the vast quantities of 
d wood, either loose on the plains, or imbedded in rocks, 
;neous and aqueous ; — the former being most remarkable 
leir singular beauty and the very perfect manner in which 
icture of the woody tissue is retained. Many of the spe- 
perfectly resemble to the eye splintered white deal. The 
of the tree from which they came is a pine, about six 
{h, 2} in diameter at the base, and 15 inches at the top; 
iicified throughout ; it stands erect, in a cliff of vesicular 
by which it was once enclosed. The exterior, — ^probably 
*k, is beautifully agatized with a brown color and glossy 
The concentric annual rings, more than one hundred in 
r, are perfectly distinct, as well as the medullary rays, and 
roos structure. The surface (the bark) is marked by those 
ireular disks which are characteristic of all the pine tribe. 
Uer$ of Basalt are numerous in the valley of the Derwent 
are cylindrical and flattened columns heaped together, 
lebbles and spheroidal boulders of greenstone, pitod up 
an escarpment of the carboniferous series, 
basalt of Rose Garland contains fossilized trees, probably 
d previous to the irruption of the melted rock — ^while 
rees not fossilized were consumed and have left moulds 
ipressions — as happened in Hawaii in 1840. In some 
es these moulds have been filled by a second irruption, 
g casts. 

( mines and Safidsione quarries have been opened in this 
J. Copious citations are made in the narrative from Count 
cki's work which now lies before us, and to this we must 
or many interesting facts regarding the minerals of this 

IT. 

nania abounds with good harbors ; it has rivers of consid- 

magnitude ; in many parts there is a rich soil and luxuriant 

lion, with splendid scenery and grand forests, some of the 

I which are 180 to 200 feet in height. It is capable of sus- 

; a large European population. 

cs to measure the ocean level compared with that of the 

ivere cut in a rocky cliff in the small island of Point Puer. 

ain Ross well observes, that if similar marks had been made 

the early voyages of Bougainville and Cook, we should 

I means of judging more perfectly than now, whether secu- 

nges of level are general or local. 

r 7. — The expedition again set sail for the Antarctic seas, 

warm adieu to the governor and other numerous friends. 

passed port Arthur iti Tasmania, one of the best harbors in 

Siemens Land, and steered for Port Jackson, New South 

where, without any remarkable event, they arrived^ 3wVf 

>a their way up, (July 11,) they obtained souudiTi^ Sxv 
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twenty-nine fathoms. They remained in the colony till August 
5, and were much impressed by its prosperity, and by the opu- 
lence and extent of Sydney, the principal city. 

Magnetic observations for comparison were instituted here by 
Captain Ross with satisfactory results. 

In company with the governor (Sir George Gipps) he visited 
the Paramatta Observatory, fifteen miles up the river. It was 
established by the private munificence of Sir Thomas Brisbane, 
late governor of the colony. Signals by means of rockets were 
now arranged between this Observatory and Garden Island as a 
means of determining the longitude of these places, which was 
thus correctly ascertained. 

Although this country is, not unfrequently, visited by severe 
drought, it experiences, occasionally, excessive falls of rain. Dur- 
ing the twenty-one days that the expedition remained here it 
rained in all the days except four. On two or three occasions it 
came down in perfect sheets. On the afternoon of the 16th, 
during 2J hours, more than three inches of rain fell ; on the 17th, 
between 7 a. m. and noon, nearly five inches. The governor 
stated that, on one occasion, twenty-three inches fell in twenty- 
four hours, a quantity equivalent to what falls in a whole year in 
some parts of Great Britain. It created a temporary deluge with 
great destruction of property ; indeed the soft sandstone which 
forms the foundation of the country is every where worn into 
deep channels by these occasional torrents.* 

In New South Wales the country sometimes sufiers very se- 
verely from want of rain, creating danger of a famine of both 
bread and water. The soil is extremely sandy and there are no 
springs and very few rivers. During the drought of 1838, a gen- 
tleman rode his horse forty miles without water, and eventually 
paid half a crown for less than a quart. 

Governor Gipps, by damming up the water courses of winter, 
has obtained a sufficient supply. 

August 5. — As they left the harbor, they found the temperature 
of the air 55^ to 60^ F., and that of the sea at 55^-63^. The 
ships were laden for three years even below their bearings, by 
provisions, stores and fuel, so that with a heavy press of sail they 
could not make over eight knots an hour. The Terror, being 
a heavy sailer, detained the Erebus in waiting for her to come up, 
and they had the mortification to see a merchant ship pass them 
under easy sail. 

Aug. 8. — Palling stars were occasionally sought for, during 
the night, and as there was a deficiency of observers to watch 

* At Jojeuse, in the department of Ard^he in France, there fell on the 9th of 

Ai^st, 1807, 9*8*7 inches of rain — then thought to be enormously great, but on the 

P/iA of October, 1827, in twenty-four hours 31*17 descended at the same place.— 
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all parts of the heavens, some of the more intelligent and careful 
of the seamen were instructed for the duty, report being made 
SFery half hour to the officer of the watch. " One of the more 
sealous of these observers, who had not been so fortunate as to 
tee any ' falling stars' during his first half hour, did not wish to 
eave his post when relieved, ' as he was sure two or three stars 
rould fall in a few minutes ; he had been watching them and 
rould see they were shaking !' " 

At noon, lat. 33° A(y S., long. 64° 18' R, temperature of the 
lea at 300 fathoms, 49o-7— at 150 fathoms 55o-8— at the sur- 
face 69^. The specific gravity was 1-0274 at 60^. 

Aug. 9. — "-4 bright meteor burst in the S. W., at the altitude 
)f 20^, exhibiting a shower of beautifully variegated stars." On 
board the Terror it was observed to emerge from a dark cloud, 
near the Southern Cross, and in its descent it shewed fine bright 
lights. Fifteen falling stars were seen between 10 and 11 p.m. 

Aug. 10. — There were no soundings at 820 fathoms; some 
new self-registering thermometers were tried, constructed to bear 
a greater pressure than any that had hitherto been encountered. 
It was ascertained that the mean temperature of the sea is here 
attained only below 800 fathoms. 

Aug. 1 1. — There were soundings in 400 fathoms; the bottom 
was sand and small stones, and the dredge brought up beautiful 
corals, corallines, flustrce and Crustacea. They were at this time 
about 300 miles N. of New Zealand. 

The temperature of the sea- water at various depths was care- 
folly observed in numerous instances. ^^ In low latitudes, the sur^ 
6ce water is hotter than that below ; generally, the temperature 
sinks as the water shoals, or even in passing over banks whose 
depth was very considerable; the approach to land or shoal water 
is indicated by the thermometer, in many places with a high de- 
gree of sensibility." 

New Zealand. — The first land that appeared in sight in New 
Zealand was '' the high bold cape Maria Van Diemen, of roman- 
tic association." '^ It was so designated by Tasman nearly two 
hundred years ago, after a young lady of that name to whom he 
was attached and whom he afterwards married : she was the 
danghter or near relative of Anthony Yan Diemen, the governor 
of the Dutch possessions in India, a great friend of Tasman, and 
by whom the expedition he commanded was sent forth." Tas- 
man was therefore the discoverer of the north island of New Zea- 
land, as well as of Van Diemens Land. The name of Tasmania 
BOW imposed on the latter island, is only a just tribute to the 
memory of the great navigator, and it has much the advantage 
in point of euphony. 

August 17th^ they arrived at the Bay of Islands. A place for 
observations was established at Paihia, the station ol xYv^ "EkXi^;- 
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lish mission under Rev. Mr. Williams. The location was on a 
low beach very near a place called by the natives '^Haumi/' 
marked by a small cluster of trees, '* where the bodies of the 
French navigator Marion and his companions were devoured by 
the savages." The French provoked this aggression by forcibly 
persisting to fish on ground which they were not aware was tor 
bootd by the natives. 

New Zealand having become an English colony, the natives 
are now only sojourners in their own country. We may refer to 
the narratives of Captains Fitzroy and Wilkes, and other published 
works, for a full description of the country and for a history of 
the English aggressions there. The missionaries have, in the 
mean time, persevered in their work of benevolence, and through 
all vicissitudes have maintained their sway over the native mind. 
To these topics we cannot do justice in so brief a summary, and 
shall therefore confine ourselves to a few notices on other subjects. 

The mean temperature from August 19, to Sept. 17, was 53^*9, 
and the average 66^ to 39^. In England, the mean temperature 
of March, the corresponding month, is 43*9, and the average 
range from 66^ to 24^. The first month of spring in New Zea- 
land has a temperature ten degrees higher than the corresponding 
month in England. 

I'he mean temperature of the dew point was found to be 
49^*6. The quantity of rain was 11*76 inches, and the greatest 
fall 5'5j which took place on September 9. 

The mean height of the barometer is 30*034, and its range 
1*14 inch. Diurnal variations of the barometer from 9 a. x. to 
10 p. M., when it is greatest ; also from 4 a. m. to 3 p. m., when it 
is least : difference *041 inch. Mean temperature of the surface 
of the sea 56°. 

For the next month, September 18 to October 18, the mean 
temperature was 57^*9, an increase of four degrees, while that of 
England increases 6°. Mean temperature of the dew point 53^. 
Greatest fall of rain October 17, was 2*84 in. Mean height of 
Che barometer 30 118; range '738 in. Greatest pressure, 9 a. m. 
and 10 p. M. ; the least at 4 a. m. and 4 p. m. ; difference -044 

From October 19 to November 17, the mean temperature ad- 
vanced 2J°, to 60° *5; range 74° to 47°. In England the mean 
temperature for May, the corresponding month, is 54° — range 7(P 
to 33°. Mean temperature of the dew point 52°. (Quantity of rain 
in New Zealand 9*5 in. ; greatestfall, November 8, 2*1 in. In Eng- 
land, rain in May, 1*85 in. Barometer at the mean, 29904, and 
wind N. ; range of the barometer 1*80. Mean temperature for 
the year in England 49°'2, differing little from that of the three 
months of spring. Mean temperature in New Zealand very nearly 
^P°. According to Dieffenbach, the rain in the North Island is 
^^'49 la. Mean temperature of the wlioYe ^ew a\. Wellington 
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2 — that of the three spring months 67^-7. The coldest 
th is July, the hottest January. 

I the Auckland Islands, about 100 miles south of New Zea- 
, Bay of Islands, the mean temperature is 59^, that of the 
5 summer months 67^*2, that of the three winter months 52^. 
hey visited the missionary stations and the schools, and 
d every thing prosperous, and as they travelled the natives 
m they met treated them with kindness. A large portion of 
part of the island was covered with fern. On their way to 
station of the Rev. Mr. Kemp, they met with a beautiful 
ract ; a broad sheet of water fell over basaltic columns sev- 
' feet high into a deep circular basin. Forests of the Kauri 
were passed, and the Kauri resin was abundant in some 
es, buried in the soil, where it is supposed to have been de- 
1 from the former burning of the trees. This resin is largely 
)rted. They ascended Puki Nui, a volcanic mountain 1240 
ahove the sea, and in the vicinity of some small lakes they 
ed the hot sulphurous springs that rise here, with a tempera- 
of 80° to 150° ; they are elevated 648 feet above the sea. 
'he latitude of the Observatory was found to be 35° 17' 46'' 6 
ong. 174° 8' 22"-7 E., and the mean magnetic dip from Au- 
23 to October 25, 69° 33' S. Highest tides 5 feet 10 inches 
feet 10 inches. 

}eparture from New Zealand. — On the 23d of November, 
1, they left New Zealand for Chatham Island, with a view to 
netic observations there, and also to judge of the capabilities 
colonization and as a rendezvous for the whale fishery. For 
latter purpose, the Auckland Islands are considered preferable, 
are much frequented by the American whalers, being at a 
renieut distance from New Zealand and Australia, and pos- 
ing excellent harbors. November 24th they descried the 
t Cape, and during the 25th saw many sooty albatross, an 
ant blue petrel, and the cape pigeon. 

>n crossing the 180th degree of longitude, they added a day 
leir week, making it eight days instead of the usual number 
n. Having, by sailing to the eastward, gained twelve hours, 
as necessary on entering west longitude to make their reck- 
ig correspond with other places in west longitude ; hence it 
necessary to have two days following of the same date, so as 
:his means to lose the time they had gained and still were 
ling in their eastward course. " We had therefore," Capt. 
s says, " two Thursdays and two twenty-fifth days of No- 
iber in succession ; so that after crossing the meridiau and 
ing made the alteration of a day, instead of being twelve 
rs in advance, we became this much in arrear of the time in 
{land ; this would gradually diminish as we pursued out ^u*&X- 
' course, until on our return we should find them m ^xqjc^X. 
rdance. '' 
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Nov. 27. — ^No bottom with 600 fathoms of line. At this 
depth the temperature of the sea was 44^-9; at 450 fathoms 
46^*8 ; at 300 fathoms 49^-2 ; at 150 fathoms 53^-5 ; and at 
the surface 58^. Specific gravity of the surface water was 
10274 ; at 150 fathoms 10272, and at 450 fathoms 1026& 
All these specific gravities were taken at the surface of the sea at 
the temperature of 60^. It was proved that the water beneath was 
specifically lighter than that at the surface when brought to the 
same temperature, as was confirmed by almost daily experiment^ 

Nov. 29. — A long-snouted porpoise was harpooned, and in its 
formidable jaws they found the teeth which the New Zealand- 
ers value so highly as ornaments, and whose source had been 
unknown. 

Thick f(^s prevented their landing on Chatham Island, and 
they kept in company with the Terror only by firing guns. 

Dec, 3. — Barometer at the unusual height of 30*45. The 
cry of the penguins was heard, and the luminous patches in the 
sea were very brilliant. 

Dec. 4 — Soundings were attempted with 1100 fathoms, but 
no bottom was found, and two new thermometers were lost; 
they had been attached to the line at intervals of 150 fathoms 
and the line broke. Another line being prepared, thermometers 
were sent down to 1050 fathoms and came up safe, having borne 
this enormous pressure, and recording the temperature at that 
deep region of the ocean to be exactly 40^, or thirteen degrees 
below that of the surface. 

The mean temperature of the ocean is at least 900 fathoms, 
or more than a mile below the surface, in lat. 49^ 17^ S., and 
long. 172° 28' W. 

The penguins were now going to the eastward, proceeding to 
their breeding quarters — perhaps in the Nimrod Islands. '' It is 
a wonderful instinct far beyond the powers of untutored reason, 
that enables these creatures to find their way, chiefly under 
water, several hundred miles, to their places of usual resort, as 
each succeeding spring season of the year arrives." 

Dec. 9.— Lat. 52^ 32' S., long 161° 20^ W., the dip had in- 
creased to 70^ S. ; the variation was 15^ 10' E. A breeze be- 
came a gale, with rain and snow, and the thermometer sunk from 
42^ to 34^ ; the barometer falling to 29*1 at midnight. 

It was a severe night, but not expecting ice in so low a lati- 
tude they pushed on before the gale in a thick snow storm. 
They had been drifted by a current fifteen miles daily to the 
east, and it was concluded that a current circulates round the 
globe in a belt of about fifty degrees on each side of the fiftieth 
degree of latitude. 

D^, 13. — The circle of uniform temperature of the ocean 
was crossed in lat 55^ 18' S., long. 149^ ^.tf NV . kx. ftOO ikth- 
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mperature was 39^*7, and at the surface 39^. At 
spChs of several thousand fathoms the temperature 
tiess be uniform or nearly so. 

r dark and foggy night the ships kept company by 
^ts, but the bell and gong were still more audible, and 
3n was carried on with the other ship by a speaking 
h almost perfect distinctness. 

-The barometer rose, and although the fog was so 
le vessels were invisible to each other, still the orders 
tly given and understood. 

—The fog having cleared a little, several icebei^ 
-temperature of the sea below 33^. The lara^est 
feet high and three quarters of a mile in circuit ; 
topped, deep caverns had been worn in its sides, and 
>f loose pieces extended several miles to leeward of it, 
asses were ready to fall. 

ide was 58^ 36' S., long. J46o 43' W., magnetic dip 
variation 14° 40^ E. 

leridian it was determined to penetrate due south in 
discovering land, (which was indicated by the ap- 
the ice,) and by a wish to deviate as far as possible 
ite of last year. 

-Icebergs and their floating fragments were frequent, 
ity of a large body of ice was indicated by the ice 
J a sudden fall in temperature to 29^ at midnight, 
M. the main pack was seen stretching across the 
E. to W. 

into it at once, and it being light and open, they 
miles south without much difficulty, but as it then 
jy and more closely packed they could not continue 
ly on a meridian. Temperature 28^, lat. 60^ 50^ S., 
\5' W. Dip 76 S., variation nearly 19 E. 
if animalcules stained the ice as had been seen in the 
B ofl" Mount Erebus ; they were ascertained at Berlin 
rg to be creatures with siliceous shells, 
i^ere seen among the ice, and so tame that the ship 
e and received a shock. 

-The ice was very close, and the vessels forced their 
Die to hole ; they had penetrated nearly 100 miles in 
rse, and the ice giving way a little the ships were 
ity miles further ; but on the 20th, the ice again clo- 
ipped their progress. Soundings were obtained in 
ns, almost two miles : the mean temperature in this 
bout 600 fathoms below the surface. 
Is were killed on the ice ; they seemed unconscious 
id made no resistance. In the stomach of otve ^^t^ 
r of granite stones, doubtless from the ke\>et%«^Hft 
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there was no land above water within 100 miles. In others 
were found fish and shrimps, their proper food. 

Dec. 25. — Christmas day was padised in close packed ice, near 
a chain of eleven bergs and in a thick fog ; but the people were 
still cheered by Christmas fare reserved for the occasion. 

Dec, 26-30. — Becalmed in a sea-ledie surrounded by ice ; there 
appeared no chance of escape, and therefore mooring the ships 
to the ice the crews were employed in filling the water tanks 
with ice. 

Dec, 31. — The year closed gloomily in this icy prison ; the 
ice was much broken and heaped and no piece was on a level, 
thus proving the enormous pressure to which it was subjected. 
No piece was seen over a quarter of a mile across, whereas in 
the Arctic regions, floes and fields of several miles in diameter 
are common, and sometimes from the mast-head the boundary 
cannot be discovered. The difference is occasioned by the 
comparative quiet of the northern, and the turbulence of the 
southern polar seas. 

Jan. 1, 1842. — No outlet was visible from the mast head; 
they had advanced 250 miles into the pack, and were in lat 
66^ 32' S., long. 156° 28' W. They had crossed the Antarctic 
circle this season on the same day as the last, and were now 1400 
miles east of the meridian on which they passed it at that time. 

Warm clothing was distributed, and new year's day was spent 
in customary hilarity and festivity. Temperature of the sea it 
the surface 28°, at 1050 fathoms 39° -6. 

Gales succeeded, and drifted the pack with the ships to the 
north, but they found occasionally some clear water and mani^ed 
to r^ain a part of the space they had lost, but it was a severe 
service in the midst of thick snow storms, and with vessels and 
rigging encumbered with ice. 

Jan, 11. — The great penguins were numerous, and several 
were brought on board alive, but it was a diflScult and cruel ope- 
ration to kill them, until they resorted to hydrocyanic (prussic) 
acid, a teaspoonful of which destroyed life in less than one min- 
ute. The largest weighed seventy-eight pounds. They are stu- 
pid birds and allow themselves to be knocked on the head with 
a bludgeon. Their food consists of crabs and other Crustacea, 
and in the stomach was frequently found ten pounds weight of 
pebbles, granite, quartz and trap. When alarmed they skated 
along over the snow faster than the people could follow them ; 
lying down on the belly they impel themselves by their power- 
ful feet, using their short wings to steady them laterally. 

The largest seals that were captured measured twelve feet long 

by six in circumference — weighed 850 pounds and yielded more 

than sJjTteen gallons of oil. In the stomach of one they found 

twenty-eight poanda of fish. The largest sea\s bax^ teeth as 
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formidable as those of the polar bear and capable of inflicting 
dangerous wounds. The males of the middle sized species 
wound each other severely in their combats. 

A small ferocious looking fish inhabits these high latitudes — 
only 6} inches long and weighing 2^ ounces ; they are preyed 
upon by the seals and petrels and they in turn devour the smaller 
crabs and Limacinae. In a region where there is no vegetation 
a chain of animal existences is sustained by each preying upon 
that below it, and ultimately the infusorial animalcules afford a 
pabulum* which forms the last link in the chain. 

Jan. 19. — They contended for several days with the ice, avail- 
ing themselves of every opening ; when moored to the ice floes 
tbeir eight inch cables were snapped like cords, for the wind had 
risen to a heavy gale. Soon after midnight they found it impos- 
sible, any longer, to hold on to the floe, and therefore took shelter 
Qoder a bei^, nearly a mile in diameter, dodging about in the 
mean time in search of an opening. The sea rose to a fearful 
height breaking over the loftiest bergs ; the ships were entangled 
ia an ocean of rolling fragments of ice hard as granite, and which 
were dashed against them with so much violence that the masts 
quivered to their fall, which was instantly expected. Both ships 
having carried away their nidders their condition seemed des- 
perate ; hour after hour passed without relief, and it seemed al- 
most impossible that the ships should any longer susiain the 
shocks which were every moment received. The loud crashing 
Doise of the straining and working of the timbers and decks was 
sufficient to appall the stoutest heart, but during the twenty-eight 
hours of this fearful struggle all did their duty with composure 
lod firmness. The storm was at its height at 2 p. m. when the 
barometer stood at 28*40 inches ; after that time it began to rise. 
But the swell had not subsided ; the ships still rolled and groaned 
imidst the ruins of crashing icebergs, over which the ocean pour- 
ed its mountainous waves, throwing large masses upon one an- 
other, and then submerging them again, dashing and grinding 
them together with fearful violence. The awful grandeur of the 
Keoe can neither be imagined nor described ; the people watched 
rith breathless anxiety the effect of each collision and the vibra- 
tion of the tottering masts whose fall it would have been impos- 
ribie to prevent. The ships were so near to each other that they 
mounted the ridges of two contiguous waves, while the deep 
chasm between was filled with rolling; masses of ice ; and as the 
ihips descended into the hollow between the billows, the main 
topsail yard of each could be seen from the deck of the other 
just level with the crest of the intervening wave. 

* These, however, must ultiniateljr derive tbeir support from Yogeta\A^ 'mlxsA^d 
Btkter hraagb% it may be, 6vm other climes. — jEd. 
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Jan. 21. — The storm abated in violence. They found they had 
made progress. The sea was more open but they judged it best 
to force the ships into the thickest of the pack, where they moored 
them to a large cake of ice which lay between the ships and the 
pack which was now comparatively quiet. By great exertions the 
damages were repaired in the course of three or four days ; new 
rudders wore shipped, — the hulls of the vessels were found to be 
nearly tight and had sustained no vital injury, and thus after five 
weeks of the most precious part of the season were lost by their 
detention in the ice, they were now in a condition to prosecute 
their enterprise in the brief period of summer that remained. 

The next month, January 26 to February 28, was passed in 
arduous efforts, and severe conflicts were experienced of the same 
general chsuracter as those of which an abstract has been given. 

Feb. 1.— Lat. 67° 18' S., long. 158^ 12' W., the clear sea came 
into view ; and the margin of the pack, seen through the deep- 
ening shades of night, presented a fearful line of breakers, but 
they felt compelled to pass through at all risks. 

Feb. 4.— They were in lat. 68° 50" S., long. 160^ 20' ; the dip 
was 8F 37' and the variation 29° 41' E. The Terror was on 
fire for two hours near the kelson, but a deluge of water poured 
from a powerful engine, making it two feet deep in the hold, ex- 
tinguished the fire without giving the alarm to the other ship. 

Feb. 8. — ^They passed a berg of four miles in diameter, be- 
lieved to be the same they saw last year, February 13, in lat. 76° 
11' S., long. 172^ 7' W.; that seen to-day was in 70^ 30' S., 
long. 1730 10' W. 

Feb. 21. — A small fish was found in the ice, frozen upon the 
bow of the Terror supposed to have been suddenly caught by 
the freezing of the water. 

Feb. 22. — In lat. 76^ 42' S., a piece of ice was seen bearing 
a black rock apparently six feet in diameter, and the next day 
numerous stones and patches of soil were observed upon the bergs 
indicating the proximity of land. 

The barrier of ice was seen rising 107 feet above the sea ; it 
was probably attached to the continent in lat. 78° 11' S., long. 
161° 7' W. This, the extreme southern latitude attained, was 
six miles south of that which had been reached last year. 

Mountains of great height with an undulating surface entirely 
covered with snow were seen from the mast head ; such at least 
was the appearance, but the conclusion was adopted with some 
caution. 

Feb. 24. — The young ice formed so fast as to present an un- 
broken sheet from the mast head, and a very short delay might 
fix the ships and detain them through a south polar winter ; with 
a favoring breeze they therefore pushed on with all sail set, and 
a/ier breaking through thirty miles of ice IheY wete oace more 
ia clear water. 
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Feb. 28.— The ships were in lat. 70® 54' S. and long 175° 36^ 
id the crew were in perfect health notwithstanding the severity 
' the service which they had performed. 
March 1, 1842. — The attempt to reach a higher southern lati- 
de being relinquished, the vessels sailed for the Falkland Islands. 
In lat. 69^ 52' S., long. 180^, they passed a chain of the most 
agnificent bergs they had yet seen ; they were of a blue color 
id much worn by the action of the sea. Some hundreds of 
als were plunging and splashing about, and two or three on a 
lint of ice maintained their position with much difficulty as the 
aves broke over them. 

The sea had assumed its oceanic blue color, free from the ferru- 
nous tinge of the animalcules which give a dirty brown tint to 
le waters of the southern ocean, whose frigid temperature they 
>pear to prefer. 

March 5. — ^They passed the Antarctic circle after being sixty- . 
nr days to the south of it, and two days later, several pieces of 
a weed gave them the first returning notice of the vegetable 
ingdom in lat. 64"^ S. 

On the 16th of April the ships dropped anchor in St. Louis, 
le principal port of the Falkland Islands. 
The three succeeding chapters of this work, covering eighty 
iges, are engrossed by the Falklands and by Cape Horn, Fuegia 
od its inhabitants, and by other topics which have been so fully 
sported in the narratives of the Adventure and Beagle, and of the 
LiDerican Exploring Expedition, that we pass them by with only 
few notices. The wild cattle of the Falklands and their im- 
ortant relation to the supply of ships, give a principal interest to 
his group of cold and stormy islands. The hunting of these 
nwerful, courageous and savage animals, is a highly exciting and 
langerous employment carried on principally by the Gauchoes 
ir original natives of the islands. 

The provision of nature for the support of the cattle is remark- 
ible, especially in the tussock grass of which Dr. Hooker the bot- 
tnist of the expedition has given a very interesting account. 
Phe tussock grass contains a sweet edible core which will sus- 
ain human life. 
These islands are rich in certain families of plants. The 
ichens are very abundant and conspicuous. Sea weeds abound 
10 the rocky coast. An enormous mass of marine vegetation is 
ist upon the shores, chiefly the Macrocystis pyrifera^ Lessoniee^ 
lod Z>' UnnlliBa utilis. Wrenched from the rocks and twisted 
ogether by the rolling surf, they form enormous vegetable cables 
uich thicker than the human body and several hundred feet in 
eogth. The Lessonia is like a small tree eight ox leu ie&xVv\^\ 
be stem is as large as a mail's thigh, the leaves ace X^o ox XJwfc^ 
ei loDg and three inches broad, and when in tJaa ^«X«t ^«^ 
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hang down like the boughs of a willow. In many places the plant 
is so abundant as to form a submersed forest, presenting, when 
seen from a boat, through the clear water, a mass of green foliage. 

It is the residence of a vast exuberance of animal life, — worms, 
sponges, corals, crabs and other Crustacea, flustrae, eggs of fishes 
and mollusca, serpuiae, &c. Some of the large sea weeds of the 
Fuegian shores are rich in manna and iodine, as ascertained by 
Dr. R. D. Thomson. 

Cape Horn always disappoints the voyager, in his first sight 
of it. It is only part of a small island and being only 500 to 600 
feet high it has no grandeur ; yet it becomes invested with terror 
when it is lashed by the stormy billows of an Antarctic winter. 

Third Voyage to the Antarctic regions. — This voyage was 
less remarkable than either of the two former, and without follow- 
ing it in much detail, we present only a few of the more interest- 
ing results. 

Dec, 17, 1842. — The expedition left Port Louis intending to 
penetrate by the meridian of 55^ W., or in case of insuperable 
obstructions by that in which Weddell reached the latitude of 
74^ 15' S., three degrees farther south than any preceding navi- 
gator. On December 24th, they saw the first iceberg in lat. 
6FS. 

Dec, 25. — Although surrounded by a multitude of icebergs, 
they kept a merry Christmas with roast beef from the oxen of the 
Falklands, presented by Governor Moody for the occasion. 

Dec, 27 — Frequent loud reports were heard from the crashing 
icebergs as they broke up and rolled over, making it dangerous to 
approach them. On the 28th, land was seen, supposed to be 
Che '^ Point des Fran^ais" of Admiral D'Urville. An enormous 
:glacier several miles in breadth descended from an elevation 
of 1200 feet into the ocean, presenting a vertical cliff 100 feet 
high. 

They bore away to the south, along a coast line of icy clifis 
in a sea thickly studded with grounded bergs. The 29th, they 
saw a great number of the largest sized black whales, so tame 
that they would hardly move to get out of the way of the ships; 
any quantity of oil might have been obtained in a short time. 
A few days after they s^w them lying upon the surface of the 
water in all directions, and were astonished by their enormous 
breadth. 

Dec, 30.— Lat. 63° 36' S., long. 54^ 33' W, Land to the S. 
and S.W. entirely covered with snow, except in a few places 
where vertical cliffs broke through the mountain glacier; eleva- 
tion of the highest peak 3700 feet. 

Jan. 1, 1843.— In lat. 64° 14' S., long. 55^ 64' W. A new moun- 
aa/a PVSOfeet high was named Haddington. At evening being be- 
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le^nered with icebergs they made fast to a floe two or three miles 
Id diameter, and had a berg of four or five miles diameter and 
150 feet high for a dangerous companion through the whole day. 
Magnetic observations were made upon the ice; the results 
were entirely satisfactory ; the magnetic dip was 63^ 17^ S., and 
the variation 20^ 53^ E. Soundings in 152 fathoms, bottom 
blue mud. 

Jan. 6. — ^The two commanders went on shore on an island 
and took formal possession of it and of the neighboring land ; it 
was of volcanic formation and here the last vestiges of vegeta- 
tion are found, not rising on the mountains above 1400 feet of 
elevation. 

Penguins and cormorants are found in these stormy islands 
lying immediately south of Cape Horn, and in their precipitous 
cliffs the petrels build their nests. 

Jan. 24. — Unavailing struggles with packs of ice prevented 
the ships from penetrating farther south at this time than 64^ 24^ 
S., in long. 55^ IV W. ; magnetic dip 63° 4'. 

Feb. 4 — They got clear of the pack in lat. 64^, long. 54^. 
On February 6, seals were numerous and they killed one that 
measured twelve feet four inches long and weighed 1145 lbs. 
On the 22d, they crossed the line of no variation in lat. 61° 30'' 
S., long. 22° 30' W., magnetic dip 67° 40' ; they concluded that 
the position of the magnetic pole was on a meridian half way be- 
tween this and New Zealand and that there is only one pole in 
the southern hemisphere. 

Feb. 27. — In a snow storm so thick that the ships could not be 
seen, a diffused auroral light gave considerable assistance. 

March I. — They passed the Antarctic circle three days earlier 
than in former seasons. On the 2d, a splendid morning of sun- 
shine after six weeks of cloudy weather, gave opportunity for 
experiments on the heating power of the sun's rays in these 
latitudes. 

March 3. — ^No soundings with 4000 fathoms of line — more 
than four miles. March 5, lat. 71° 30^ S., long. 14° 61' W., the 
highest which they attained this cruise ; a cask was thrown over- 
board containing a paper stating the fact with the attestations of 
the oflScers. 

March 10. — They saw the tail of the great comet which was 
seen a few days sooner at the Cape of Good Hope, St. Helena 
and Barbadoes. In the morning they recrossed the Antarctic 
circle in long. 13° 30' W. On the 20th at noon they crossed the 
meridian of Greenwich in lat. 54° 7' S., and still icebergs were 
visible causing false outcries of land. 

Circle of tnean temperature of the sea, — In their various wan- 
derings they crossed this circle on seven differeni oce^s»\OTv& 
in the extieme latitudes 62^ and 57^ 62' S., and m fvve *\tvV^v 
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mediate latitudes, giving a mean latitude of 56^ 14'. " It is 
evident therefore that about this parallel of latitude there is a 
belt or circle round the earth, where the mean temperature of 
the sea obtains throughout its entire depth, forming a boundary 
or kind of neutral ground between the two great thermic basins 
of the ocean. To the north of this circle, the sea has become 
warmer than its mean temperature, by reason of the sun's heat 
which it has absorbed, elevating its temperature at various depths 
in different latitudes. So that the line of mean temperature of 
39^*5, in lat. 45^ S., has descended to the depth of 600 fathoms; 
and at the equatorial and tropical regions, this mark of the limit 
of the sun's influence is found at the depth of about 1200 fathoms ; 
beneath which the ocean maintains its unvarying temperature of 
390-5, whilst that of the surface is 78°." " So likewise to the 
south of the circle of mean temperature, we find that in the ab- 
sence of an equal solar supply, the radiation of the heat of the 
ocean into space occasions the sea to be of a colder temperature 
as we advance to the south ; and near the 70th degree of latitude, 
we find the line of mean temperature has descended to the depth 
of 750 fathoms, beneath which again, to the greatest depths, the 
temperature of 39°-5 obtains whilst that of the surface is 30^." 

*' This circle of mean temperature of the southern ocean is a 
standard point in nature, which, if determined with very great 
accuracy, would afford to philosophers of future ages the means 
of ascertaining if the globe we inhabit, shall have undergone any 
char]ge of temperature, and to what amount during the interval." 

'* These observations force upon us the conclusion that the 
internal heat of the earth exercises no influence upon the temper- 
ature of the ocean, or we should not find any part in which it 
was equable from the surface to the great depth we have reached ; 
a new and important fact in the physics of our globe." 

April 4. — They arrived at the Cape of Good Hope, returning 
for the third time from the Antarctic circle '' without a single in- 
dividual of either of the ships upon the sick list." 

April bO. — They left the Cape, touching at St. Helena and the 
Island of Ascension, and at all these places as well as at Rio 
Janeiro, the magnetic experiments were repeated to their satis- 
faction. On the 3d of June, in lat. 15^ 3' S., long. 23^ 14' W., 
they failed to obtain soundings at the depth of 4600 fathoms, or 
5i miles, the greatest depth of water in the ocean that had been 
actually ascertained ; but it is not improbable that there are 
depths still more profound. 

July 3. — They crossed the line of no dip, in lat. 13^ 20' S., long. 
280 11' w.^ and of course were on the magnetic equator. Their 
'^ barometrical experiments had proved that the atmospheric pres- 
sure is considerably less at the equator than near the tropics, and 
south of the tropic 0/ Capricorn, where it is the gteale^x^^ %t4d\Ml 
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diminution occurs as the latitude is increased." The mean eleva- 
tion of the barometer in the Antarctic latitudes is about an inch 
greater than in other parts of the world. '' It had been considered 
that the mean pressure of the atmosphere at the sea level was 
Dearly the same in all parts of the world, as no material difference 
exists between the equator and the highest parts of the world." 
Sept. 2. — ^They descried the shores of Old England ; the ships 
anchored off Folkstone, and in the morning the commander of 
the expedition hastened to London to make his report to the Ad- 
miralty. — ^R S., Sb. 



Abt. m. — On Ancient Sea Margins ; by R. Chambers, Esq., 
(from a letter to one of the Editors, diated Edinburgh, April 
10, 1849.) 

I HAVE read with much interest, Mr. Dana's remarks on my 
'Ancient Sea Margins,' inserted in your Journal for January, and 
reprinted in this month's number of Jameson's Edinburgh New 
Philosophical Journal. These remarks do not the less please 
me, that they are mainly an expression of the doubts and diffi- 
culties which the announcement of the subject is apt to raise in 
aa ingenious and enlightened mind. I should be most happy if 
by a few observations in reply I could in any degree remove, or 
even soften those doubts : for their complete removal I believe I 
must be content to wait till one or two candid enquirers shall 
take the trouble to go over the ground which I have traversed. 

Mr. Dana is perfectly right in his descriptions of river-side ter- 
races, and in all his speculations as to their cause. They are un- 
doubtedly the relics of sheets of alluvial matter which originally 
filled the bottoms of the valleys where they occur. They mark 
a former height at which the river had run, and the reason of 
the river having cut down the original alluvial sheet so as to 
leave only these terraces high above its present waters is un- 
doubtedly the withdrawal of a body of water, which formerly 
received the river, to a lower level. The matter is very much 
overlooked in my volume, because few examples of such ter- 
races had come under my attention in Scotland ; but it is amply 
treated in a paper which I read in December last before the Royal 
Society of Edinburgh, and which has been since printed in 
Jameson's Journal. 

It is unfortimate that the ^ Ancient Sea Margins' should have 
contained so little on this subject, since, had the case been other- 
vise, Mr. Dana's doubts might have been much extenuated, and 
he might have left the American geologists in a moie \\o\)fcl\3\ 
frame of mind as to the line of investigation which I have Yivxai'- 
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biy ventured to point out. He may be assured that there is in 
my book no such extensive mistake as he is apprehensiTe of. 
The terraces and other markings there described are (overlooking 
a few pecuhar cases where an explanation has been supplied) aU 
of them, as far as the fidelity of my observations niay be de- 
pended upon, strictly level. They are distinguished from ancient 
river alluvia, not merely by this powerful feature, but still XDore 
decidedly by local situation, their whole form and character, be- 
ing manifestly not the remains of sheets of water which origin- 
ally spread across the whole of certain valleys at the lowest and 
narrowest point, but the remains of benches of alluvium (if I may 
so express myself) left in greater or less extent along the side of 
wide valleys, altogether out of the range of any fluviatile opera- 
tions (except in the special case of the deltas of side rivulets, 
which I am here leaving out of view.) In Scotland, the sea 
line of which is so irregular, a terrace is seen on a line of coast 
towards the ocean — it turns round and passes also along the 
country fronting towards a frith : — pass beyond the head of the 
frith, and you still find the terrace, always level, and always at 
the same level, where found at all. Let this kind of observation 
be repeated many times, and what can be concluded but that the 
part of the valley now far removed from salt water, was once the 
bed of an estuary prolonged much beyond its present limits? 
We may ascend the valley till it becomes narrow enough to have 
river terraces also ; but these are of a strikingly different cha^ 
acter, much more palpable, of declining surface, always near to 
the river both in horizontal and vertical space — in short, not to 
be mistaken for the other class of objects by any but a very un- 
prepared observer. Standing, therefore, on the facts which I 
have amassed, I deny Mr. Etna's conclusion, that ' the terraces 
in the higher portions of a country are not satisfactory evidences 
of as many distinct elevations, nor of the actual height of any 
elevations the country may have experienced' — and that * the ter- 
races towards the sea are more trustworthy.' There is positively 
no distinction between them, beyond the simple fact that the sea 
may still be visible from one position and not from the other. 

Mr. Dana's doubts lead him to call for observations of a more 
searching and exact nature than he supposes to have yet been 
made, and he lays down certain tests which he deems essential 
in the investigation. Being conscious of having done only what 
may reasonably be expected of one individual to open up the 
enquiry, 1 desire nothing so much as to see others, both in this 
country and elsewhere, engage in the same pursuit ; but I demur 
to some of the tests, and a few of the particulars for examination 
instituted by Mr. Dana, I deem unnecessary. I confine myself, 
however^ to a AenidX of Mr. Dana's proposition, that * the marine 
or/^/a of a bed /understanding this term to me\ud^ \fctt^es\ is 
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proved [that is, I presume, only] by its resemblance to ma- 
tormations and its containing marine relics,' — as far as the 
r term is concerned. The terraces which I have spoken of 
icient sea margins do, in many instances, present such an 
igement of water-worn materials as might be expected on a 
• In many cases, there is no decisive feature of this kind, 
have not been able to ascertain particulars. On this point I 
lopeful of seeing much new light as the investigation pro- 
I, particularly if I may believe that M. Morlot, of Vienna, is 
leceived in thinking, as he informs me, that he can distin- 
i sea from river pebbles. With regard, however, to marine 
I, I think the importance which Mr. Dana attaches to them 
duly exclusive. It might even be that they would prove a 
Aoua guide in the present enquiry, as indicating only the 
ral fact of a former presence of the sea (for which indication 
are in a manner superfluous), and not the special fact that 
pot where they were found was a margin of the sea. In 
limate of Scotland, it is quite hopeless that shells should be 
nred in a porous bed for a great length of time, and I am not 
fore surprised that no such relics are found in any but com- 
ively recent sea margins. But if we find other proofs, as in 
3rm of the ground recalling exactly the forms of existing 
les, the character and arrangement of inorganic materials, 
identity of levels over a wide area, (a kind of proof the 
rigid of all, being mathematical,) are we to hold them as 
ht merely because we lack a kind of proof which is not 
nably to be expected in the case ? Against such reasoning 
st enter my humble, but energetic protest. And I believe 
Bfr. Dana, on going into a practical investigation, would very 
[ly justify me in doing so. 

t me conclude with the expression of a hope that some of 
unerican geologists will ere long go into the enquiry with 
or less regard to the rules laid down by Mr. Dana. 



IV. — On the Diurnal Variations in the Declination of the 
nffnetic Needle, and in the Intensities of the Horizontal 
d Vertical Magnetic Forces ; by William A. Norton, Pro- 
8or of Mathematics and Natural Philosophy in Delaware 
liege. 

a memoir published in vol. iv of this Journal,* I gave an 
lition of a new theory of Terrestrial Magnetism, of which 
)llowing are the fundamental principles : 1. Every particle 
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of matter at the earth's surface, and to a certain depth below the 
surface, is the centre of a magnetic force exerted tangentialiy to 
the circumference of every vertical circle that may be conceived 
to be traced around it. 2. The direction of this force is different, 
according as it solicits the north or south end of the needle ; and 
it is always such, that to the north of the acting particle the ten- 
dency is to urge the north end of the needle downward and the 
south end upward, and that to the south of the same particle it 
is to urge the north end upward and the south end downward. 
3. The intensity of the magnetic force of a particle of the earth, 
at a given distance, is approximately proportional to its teraperar 
ture, or amount of sensible heat ; and at increasing distances, 
diminishes according to some unknown law. I was conducted 
to these principles by the theory which I had been led to adopt 
concerning the physical nature of the Imponderables : which is, 
that all the phenomena of the imponderables are but different 
effects of different vibratory motions of the particles of matter, 
and of the ethereal undulations produced by these vibrations. I 
accordingly conceived each particle of the earth's mass to be the 
centre of a system of undulatory movements propagated through 
the surrounding ether, and of every variety of time and intensity 
of vibration within certain limits — waves of light, heat, and 
magnetism. The vibrations of the ethereal particles, in a wave 
of magnetism, I supposed to be in the surface of the wave, or 
transversal to the line of prof^agation of the wave, as is known 
to be the case with a wave of light, and I regard the magnetic 
forces as probably due to these transversal vibrations. I was thus 
led to consider the sun as the probable source, at the same time, 
of waves of heat, light, and magnetism, and that the molecular 
forces of vibration due to the different kinds of waves would 
probably vary according to the same law, or approximately so, 
in passing from one point to another on the earth's surface, and 
accordingly that the temperature of a particle might be taken as 
a measure of its magnetic force. Although I was thus conduct- 
ed, by these physical speculations, to the fundamental principles 
of what may be characterized as the Thermal Theory of Ter- 
restrial Magnetism, these principles may nevertheless have no real 
connection with the physical theory in which they originated. 
The tangential magnetic forces which I suppose, may be due to 
electric currents or may be fundamental properties of matter. 
The investigations of this and the previous memoir, conclusively 
establish the fact of the existence of these forces, and of their 
supposed connection with the thermal state of the earth, but are 
in no way essentially dependent upon any physical speculations 
concerning their origin. These form a debatable ground beyond 
the thermal theory which I have undertaken to develop and fol- 
Jonr out into some of its consequences, about niiVvycYv \ Ao tiol at 
present concern myself. 
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From the fundamental principles which I have stated, I de- 
duced, in the memoir referred to, three simple formulas ; one, for 
the horizontal component of the directive force of the needle, or 
the horizontal magnetic intensity of the place ; a second, for the 
vertical intensity ; and a third, making known the declination. 
These formula) were afterwards tested by numerous comparisons 
with the results of observations made in every variety of locality 
in the northern hemisphere of the earth. The agreement was 
found to be very close — the differences amounting only to a few 
hundredths for the horizontal and vertical forces, and less than 
2^ 4(K, and in most cases less than P for the declination. The 
positions of the magnetic poles, the pole of maximum intensity, 
and the magnetic equator were also theoretically deduced, and 
shown to correspond very closely with their observed |X)sitions. 
In view of the whole discussion the following great truths were 
supposed to have been established. 

1. All the magnetic elements of any place on the earth may be 
deduced from the thermal elements of the same; and all the 
great features of the distribution of the earth's magnetism may 
be theoretically derived from certain prominent features in the 
distribution of its heat. 

2. Of the magnetic elements, the horizontal intensity is nearly 
proportional to the mean temperature, as measured by a Fahren- 
heit's thermometer; the vertical intensity is nearly proportional 
to the difference between the mean temperatures at two points 
situated at equal distances north and south of the place, in a di- 
rection perpendicular to the isogeothermal line (that is, a line 
coDceived to be traced through all points at which the mean tem- 
perature of the matter of the earth, near its surface, is the same 
as at the station of the needle): and, in general, the direction 
of the needle is nearly at right angles to the isogeothermal line, 
while the precise course of the inflected line to which it is per- 
pendicular may be deduced from Brewster's formula for the 
temperature, by differentiating and putting the differential equal 
to zero. 

3. As a consequence, the laws of the terrestrial distribution of 
the physical principles of magnetism and heat must be the same, 
or nearly the same ; and these principles themselves must be 
physically connected in the most intimate manner. 

4. The principle of Terrestrial Magnetism, in so far as the 
phenomena of the magnetic needle are concerned, must be con- 
fined to the earth's surface, or to a comparatively thin stratum of 
the mass of the earth. 

5. The mechanical theory of terrestrial magnetism which has 
been under discussion, must be true in all its essential features. 

6. We may dcciye the magnetic elements by very s\m\\e ^oi- 
aulm, aad with an accuracy equal to that of Gauss's iotmM\(&^ 
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from a very small number of magnetic data determined by obser- 
vation, and the mean annual temperature of the place. 

Prom the theoretical investigation of the normal state of the 
terrestrial magnetic elements, I propose, in the present article, to 
proceed to the discussion in the light of the same theory, of their 
Diurnal Variations. This theory furnishes us the following gen- 
eral principles as a basis for this discussion. I. The horizontal 
magnetic intensity of a place is proportional to its temperature. 
2. The vertical intensity is proportional to the difference between 
the temperatures of two places situated at equal distances north 
and south of the isogeothermal line, in a direction perpendicular 
to it. 3. The direction of the needle is nearly perpendicular to 
the isogeothermal line. From these general principles we may 
draw the general conclusions, that the variations of the horizon- 
tal and vertical magnetic intensities must be linked to the variar 
tions of the temperature of the station of the needle and of the 
differences of temperature of places north and south of this, and 
that the variations of declination must be connected with the 
variations in the position of the ideal line passing through all 
places which have the same actual temperature as the given place ; 
which line may be called the true isogeothermal line. If the 
latter conclusion be true, it may be added that the variations of 
declination must also be connected with the variations in the dif- 
ferences of temperature of places situated to the East and West 
of the station of the needle. 

The data for the detailed discussion have been chiefly taken 
from the Report of the " Observations at the Magnetic and Me- 
teorological Observatory at the Girard College, Philadelphia, made 
under the direction of A. D. Bache, LL.D., 1840 to 1845," and 
the Report of the " Magnetical and Meteorological Observations, 
made at Washington by Lieutenant J. M. Gilliss, U.S.N., dated 
August 13th, 1838." The first Report contains a complete series 
of Magnetic and Meteorological Observations, generally either bi- 
hourly or from hour to hour, extending from June, 1840, to June, 
1845, besides Term Day Magnetic Observations, and Extrao^ 
dinary Observations. Tables of the daily, monthly, quarterly, 
semi-annual, and annual means, and of the hourly or bi-hourly 
means for months, are given ; and curves traced exhibiting these 
results to the eye, and showing the Extraordinary and Term Day 
Observations. The second Report comprises a Journal of Mete- 
orological Observations made at four different hours during the 
day, (3 a.m., 9 a. m., 3 p.m., 9 p.m.,) kept from July, 1838, to 
June, 1842; a set of bi-hourly meteorological observations and 
observations of declination extending from June, 1840, to July, 
1842 ; Term Day and Extraordinary Observations ; and occa- 
sional observations of the dip of the needle. Tables of abstracts 
sr0 also given, and curves showing the variaXions oi d&cVixiaxvQtL 
-sad temperature on the term days. 
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• 
Diurnal Variations of the Horizontal Magnetic Intensity. 

The formula which the Thermal Theory of Magnetism has 
furnished for the horizontal magnetic intensity of a place is 

H = C'T 

in which C is a constant, and T the mean annual temperature of 
the place. This formula is equivalent to the statement that the 
mean horizontal magnetic force is proportional to the mean tem- 
perature. We have therefore to compare the diurnal variations 
of the horizontal force with the diurnal variations of the tem- 
perature of the place. The theory strictly requires that the com- 
parison should be with the daily variations in the absolute amount 
of sensible heat near the earth's surface, but we know, from the 
laws of the heating and cooling of bodies, that when the tem- 
perature is rising at its surface the earth is, in general, receiving 
more heat than it loses, and that when the temperature at the 
surface is falling, it is losing more heat than it receives — so that 
a rise or fall of surface temperature will in general indicate an 
increase or decrease of the total amount of heat. This consider- 
ation suffices for the enquiry which first arises, viz. : whether the 
horizontal force increases and decreases with the total amount of 
heat. A good set of observations of the daily variations of the 
temperature below the surface would be required for a thorough 
and minute discussion of the subject before us, but the facts 
already known and the established theory of the heating and 
cooling of bodies appear to supersede the necessity of such obser- 
vations, except when the attempt is to be made to obtain precise 
quantitative determinations. 

We will begin by comparing the curve showing the mean daily 
variation of the horizontal intensity at Philadelphia for the year 
1844 (fig. 3), with the curve showing the mean daily variation of 
temperature for the same year (fig. 8). 

It will be observed that the horizontal intensity attains its max- 
imum at from 15^ to Ifi**, or from 3 to 4 p. m., and that the max- 
imum temperature occurs at the same hour ; — also that the hori- 
zontal intensity increases with the temperature in the forenoon 
(after 10^), and decreases with it in the afternoon and evening. 
The same correspondences are observable in the curves for the 
other years and for the quarters of years, with the single qualifi- 
cation, that the maximum of horizontal intensity sometimes occurs 
an hour or two later than the maximum of temperature. They 
are an indication that the daily variation of temperature is, in all 
probability, at least one cause of the variation of horizontal inten- 
sity. When we compare the curves still farther we notice the 
following points of difference between them. 1. The horizou- 
tal force increases during the latter half of the mgV\l \xtvU\ 6 Vo 
6 a.m., and then decreases until 10 a. m., whereas the Xem^t^Wvce^ 
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falfs steadily until from S to 6 a. m., (the hour of the second max- 
imum of horizontal intensity,) and after that begins to rise. Thi» 
the one curve has two maxima and two minima, and the other 
one maximum and one minimum. 2. While the lempemture 
falls in the afternoon and evening as rapidly as it rises in the for»- 
noon, the horizontal force decreases less rapidly during the for- 
mer period than it increases during the tatter ; and at the same 
time, as already intimated, the maximum of horizontal intensity 
frequently occurs an hour or two later than the maximum of tem- 
perature. 

Flp. 1,8,3,4,5. 
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How are we to account for these discrepancies between the- 
ory and fact — these deviations of the actual daily variations of 
the horizontal force from the theoretical variations ? To distin- 
guish them from those which have just been considered, and 
which accord with our theory, let us call them the secemdwrf 
tuiriaiions of the horizontal force, without meaning thereby to 
Jatjmale that they are of minor impotlanee, T\ie m«vltable iih 



in the Magnetic Forces of the Earth. 41 

ference from the first mentioned fact, is that if the daily variation 
of temperature is one cause of the daily variation of the hori- 
zontal force, there must also be some other cause in operation 
besides the mere variation of temperature. Is this cause one en- 
tirely unconnected with the variation of temperature, or is it some 
indirect effect of this variation ? The Newtonian principle of not 
multiplying causes would prompt us to try the latter supposition. 
Besides a connection exists between the time of the secondary 
maximum of horizontal intensity and the time of maximum tem- 
perature, which serves to render it probable that this supposition 
is the true one. This connection may be inferred not merely 
from their coincidence in the mean curves for the year, but also 
from their approximate coincidence in the different curves for the 
quarters of the year (see figs. 1, 2, 3, dec, to 10) ; — in other 
words, from the fact that the time of the secondary maximum of 
horizontal intensity moves forward and backward, during the 
year, with the time of sunrise. It should be observed, however, 
that this fact is less distinctly shown by the curves for some years 
than for others. It has been recognized by Professor Loyd, in 
his observations at Dublin. He says, " The epoch of the morn- 
ing maximum moves forward as the time approaches the winter 
solstice, appearing to depend upon the hour of sunrise which it 
precedes by a short interval." The manifest inference from this 
connection is that the increase of the horizontal force during the 
latter part of the night, when the temperature is on the decrease, 
and the decrease of this force for several hours after sunrise, 
when the temperature is on the increase, are in all probability in- 
direct effects of the change of temperature. While making a 
hasty comparison of the daily variations of the horizontal force 
wiih the theory that its intensity varies with the temperature, 
about a year since, it occurred to me that the secondary changes 
of this force, just noticed, were probably due to the deposition of 
condensed vapor from the atmosphere during the night, and the 
evaporation which immediately succeeds in the morning. These 
are well established effects of the daily fall and rise of tempera- 
lure. The tendency of the deposition of vapor that goes on 
while the temperature is falling, must be to augment the horizon- 
tal force, and the tendency of the evaporation of the dew that 
falls at night, produced by the heat of the sun in the morning, 
must be to diminish this force. The de|X)sition of vapor must 
tend to increase this force in two ways ; viz., by the heat given 
out in the act of condensation, and by adding to the amourit of 
matter at the earth's surface which acts upon the needle. The 
evaporation must also tend to diminish the force in two ways ; 
viz., by the loss of sensible heat accompanying the vaporizatiou^ 
and by the loss of a certain amount of matter, from vVve e\i\V\C^ 
s^idace, whose horizontal magnetic action had {oriueOi u. ^x\. ol 
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orizoutal force. It would seem that the increase of the 
^atal force during the night and decrease in the morning, 
t be attributable solely to the heat given out by conden- 

aod abstracted by vaporization, since, notwithstanding the 
ition of vapor at night and the evaporation in the morn- 
he temperature continues to fall until morning, and after 
tses steadily during the forenoon : — unless it should chance 

considerable portion of the heat evolved by the condensa- 
enetrates below the surface, so as to augment the average 
rature of the stratum which is subject to daily variations of 
rature, and that, in like manner, the cooling due to evapo- 

lowers the average temperature of this stratum, at the 
time that the surface temperature rises. I am disposed, 
ore, to attribute the secondary variations of the horizontal 
ity, under consideration, chiefly to the variations in the 
ity of condensed vapor at the earth's surface, attending the 
id rise of temperature. But, whether the morning maxi- 
and minimum are principally effects of variations in the 
ity of magnetic matter in action, or of variations in the ab- 

amount of sensible heat due to the fall and rise of vapor, 
feet in a given time, will on either supposition, be propor- 

to the amount of vapor deposited or of water evaporated. 
L we consider the entire secondary variations during the 

it is to be observed that, upon the view which I have 
)d, the fall of vapor has two effects ; it diminishes the rate 
)ling of the earth, by the heat evolved, which makes the 
ise of horizontal force less, and it augments the quantity of 
;tic matter in action, which makes the diminution of this 
still less, or converts the decrease into an increase, according 

amount of vapor deposited. In like manner the evapora- 
fter sunrise has two effects. If any heat be evolved or ab- 
d, in addition to that connected with the variations of tem- 
ire at the surface produced by the rise and fall of vapor, it 
inspire with the changes in the quantity of condensed vapor 

upon the needle, to produce an augmentation of the hori- 

force during the forenoon. 

ore presenting the considerations which I have to urge in 
It of the theory which 1 have now advanced, let me con- 
m objection which has probably occurred to the reader ; 
hat the quantity of vapor that falls during the night is alto- 
• too trifling to produce an effect so considerable — to more 
leutralize the effect of the decrease of temperature ; and, 
J manner, that the loss of matter from the surface of the 
by reason of the evaporation in the forenoon, is too small, 
iparison with the whole amount of matter which has a 
le action upon the needle , to have the effect attribul^d \.o*\\,. 
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Id answer to this objection, I have to offer the following consid- 
erations. 1. It is to be observed that the entire horizontal mag- 
netic force of the vapor is added or abstracted with it, while the 
horizontal force is otherwise affected only by the variations of 
temperature. 2. The force of the vapor, which, from a situa- 
tion above the needle falls below it, is changed from a diminish- 
ing to an increasing action. This will be readily seen on refer- 
ring to jSg. 11 ; in which N represents the position of the needle, 

Fig. 11. 




and H N R a horizontal line at the height of the needle and sit- 
uated in the plane of the magnetic meridian. A particle m, in 
this plane will exert its force in the direction Ns, and therefore 
tend to diminish the horizontal force (R being supposed to be 
south of N), but when it falls to the position m^ it acts in the di- 
rection Nr, and therefore now tends to increase the horizontal 
force. It is here taken for granted that a particle continues to 
act magnetically after it has left the earth's surface. It is only 
by a detailed discussion that we can determine whether this sup- 
position be true or not. It is enough, for our present purpose, 
that it is not at variance with the theory. 3. The depth to which 
any considerable daily variations— or at least variations which in- 
dicate a change in the absolute amount of heat— extend, does 
not probably exceed nine inches. For, according to the observa- 
tions of duetelet, Director of the Observatory at Brussels, made 
from 1834 to 1839, the velocity of propagation of the diurnal 
variations of temperature is less than IJ inches per hour, or less 
than 18 inches in twelve hours ; and, the variations of tempera- 
ture will be very much less below the depth of nine inches than 
above it. We may form some estimate of the difference from 
the following statement of the annual variations of temperature 
at various depths, given by Quetelet. The depths are in metres, 
and the degrees Centigrade. 
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tfith. — Metre*. Annual Variationt. 

19 13° 28 

0-45 .12-44 

0-75 11-36 

100 10-58 

1-95 7-59 

3-90 4-49 

7-80 1-13 

' become entirely imperceptible at the depth of about 24 m. 
B suppose the daily variations of temperature to decrease 
the surface downwards at the same proportionate rate, it 
)ecome less than P P. at the depth of 9 in., (taking the varia- 
U the surface at 12^ P., which is about the average for the 

) 

Although the amount of vapor deposited during the night, 
perhaps not exceed the ^ J^ of an inch, on the average, the 
>f its entire amount of sensible heat may still be more than 
[uivalent for the daily variations of temperature of a depth 
K or nine inches of soil. 

view of these statements it will not be deemed idle to en- 
whether the alternate deposition and rise of vapor may not 
1 an adequate explanation of the secondary variations of the 
ontal force. But before entering upon this enquiry, let us 
tck, and following the indications of the observations en- 
>r to ascertain whether there is any known phenomenon 
satisfies the prominent conditions which they furnish. As 
iratory to this it is important to state the laws according to 
h heat is radiated from the earth's surface into space, and 
igated from particle to particle below the surface. These 
!s follows, 

The loss of heat, from nocturnal radiation, in a calm clear 
, is uniform at all temperatures. This law, we are told (see 
lo. of this Journal for November, 1848, p. 420), has recently 
announced by Wilson, and has since been confirmed by the 
rvations of Melloni. It is, moreover, in approximate accord- 
with the general theory of radiation. The formula which 
heory, in conjunction with experiment, has furnished, for 
elocity or rate of cooling of a body by radiation is 

Y=fna -ma (1.) 

[lich denotes the absolute temperature of the enclosure, or 
nal medium, toward which the body radiates, and t the 
s of the temperature of the body over that of the enclosure, 
ind t are expressed in Centigrade degrees, then o=10077.m, 
vitreous surface, is 2037 ; and it is about the same for the 
which has about the same radiating power as g\ass. Xc.- 
ag to Pouillet the temperature of space is abouX — \^^ G. 
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If we denote the temperature of the earth, in Centigrade degrees, 
by T, we shall have for the velocity of cooling of the earth, by 
radiation into space, 

Y=2-037((l-0077)'^ - (10077)' « ' ) =2-037 ((1-0077)'^- -339) 

According to this formula the velocity of cooling of the earth's 
surface at 0^ C, (32° F.,) is to the velocity of cooling at 15° C, 
(59^ F.) as 67 to 78 — that is, the rate of cooling diminishes, from 
69° F. to 320 F., 4 of its amount at 59°. 

Formula (1) was obtained by a comparison of theory with the 
experiments of Petit and Dulong. It may well happen that 
when we come to apply it to a case in which the temperature of 
the medium exterior to the cooling body is far below the range of 
the experiments, it will not give exact results. 

In the application of this formula, I have supposed the radiation 
of the earth to be directly into free space. As a matter of fact, 
it is through the atmosphere, and therefore the rate of cooling of 
the earth must depend upon the mean temperature and also the 
absorptive action of the atmosphere. To apply formula (1) to 
the case of the earth, should therefore be taken equal to the tem- 
perature of the sky, instead of the temperature of space : or, we 
may introduce into the formula another subtractive term, repre- 
senting the emissive power or absolute radiation of the atmos- 
phere. We must also allow for the absorption of heat by the 

atmosphere. Pouillet estimates this at a little less than ^. Sup- 
posing it to be 5, and also that - of the heat radiated downward 

from the air reaches the surface of the earth, and denoting by t 
the mean temperature of the air, we have 

i 

rp ma tna 

2 n ^ ' 

It appears from the observations made by Pouillet with the ao 
tinometer, that the mean temperature of the atmosphere is about 
35^ C. below the temperature of the air, and falls, during the 
night, at about the same rate as the temperature at the earth's 
surface. Taking this result, and making the calculations for 
n = l, we find the velocities of cooling at 32° F. and 59° F. to 
be to each other as 77 to 86, or that the diminution is a little 
more than j\ of the velocity of cooling at 59° F. According to 
Pouillet, the absorptive power of the entire atmosphere for terres- 
trial heat is greater than 0*8, but as the heat radiated downwards 
from the atmosphere passes only through a portion of it, the value 

of - is doubtless less than 0*8. It is to be Xaketi vuto account 
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also, that the dilSference between the mean temperature of the air 
and the temperature at the earth's surface appears to be, in general, » 
from 3^ to 5^ C* lower at the end than at the begiuning of a 

night. This being done, and - being taken equal to 05, the 

rates of cooling at the beginning and end of a night, upon which 
the thermometer falls from 59^ to 32^, are found to be nearlyas 
47 to 46, or very nearly equal. 

The experiments of Melloni and others have established, *^ that 
the portion of the sky concerned in the radiation is inchided within 
30^ to 35^ of the zenith ; — that clouds beyond this have but little 
interfering effect." 

The air cools, by radiation into space and the upper regions of 
the atmosphere, like the surface of the earth, by radiation to the 
earth's surface which cools more rapidly than the air from its 
superior radiating power, by contact with the earth and objects 
connected with the earth, and by condensation. The difference 
between the temperature of the earth's surface and of the air at 
the height of four or five feet may amount to several degrees. 
The most recent experiments upon nocturnal radiation, viz., those 
of Melloni, have established, '' that while under certain circum- 
stances some bodies can be cooled to 8^ C. below the tempera- 
ture of the air four or five feet above, in general, the effect of ra- 
diation is to reduce the temperature of vegetation, &c., not more 
than 2P below that of the surrounding air." Ordinarily the 
agitations of the air will be sufficient to establish very nearly an 
equilibrimn of temperature between it and the earth's surface. 

2. Heat is propagated from one particle to another of the earth's 
mass by ordinary radiation. Hence when two contiguous parti- 
cles have the same temperature they exchange, by reciprocal ra- 
diation, equal quantities of heat, and when their temperature is 
different, the one will gain and the other lose, in a given time, an 
amount of heat proportionate to their difference of temperature. 
The rate at which this gain or loss takes place in any body, con- 
stitutes its conductibility. If we conceive the matter near the 
earth's surface to be divided into layers of particles, of indefin- 
itely small thickness, in the cooling of the earth at night the heat 
lost by any one layer is gained by that next above it. The flow 
of heat from below upward will diminish the fall of temperature 
at the surface of the earth ; and the velocity of flow will be pro- 
portionate to the difference of temperature of the first and second 
layer. As the cooling goes on this difference will increase, and 
at the same time the difference between two consecutive differ- 
ences will become less, and therefore the velocity of cooling will 
diminish. If the night were to continue for an indefinite time^ 
this change would go on until the first differences aU^itv^di \.<5 ;y 
mrimnm value, and the second differences became leto, >w\vea 
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the earth would have attained to a ''movable equilibrium" of 
temperature. Pouillet has calculated that this would be the case 
at the temperature of — 89^ C. Taking the fundamental princi* 
pie that one layer gains what the next below it loses, we can de- 
rive a very simple formula, connecting the loss of heat at the 
surface of the earth in a given time with the losses of temperar 
ture of the different layers during the same interval of time. 
Let L ^ absolute loss of heat at the earth's surface, in a givea 
time, by nocturnal radiation; /, t, l'\ &c., denote the losses of 
temperature of the first, second, third, &c. layers in the same 
time ; a, a', a'^, d&c, the quantity of heat received by the suc- 
cessive layers from the layer next below. Then Z#=:/+aj 
a=^l'+a^j a'=^V*+a*\ &c., and hence 

L=/+/'+/^'+Z'''+&c (4.) 

The losses of temperature, /, /', V\ &c., of the different layers 
decrease with the depth, and for a night of twelve hours become 
zero at the depth of about eighteen inches. After sunrise, when 
the temperature at the surface is rising, the losses of temperature 
will still continue with the layers below the surface until the heat 
propagated downward reaches them in succession, and the cool- 
ing will gradually extend below 18 in., but these variations of. 
temperature are not attended with any absolute loss of heat. It 
appears from observation that the law of decrease of the annual 
variations of temperature at different depths is that of a geometrical 
progression for depths which increase in an arithmetical progres- 
sion. The same law probably holds good for the entire diurnal 
variations. The losses during the night simply probably decrease 
more rapidly, for, while the entire fall of temperature at and near 
the surface is about the same as for the night, lower down it is 
greater, and for a number of inches below 18 in. takes place dur- 
ing the day. 

It is to be observed that formula (4) is equally applicable if we 
suppose L to represent the absolute loss of heat from the com- 
bined action of all the causes which affect the temperature of the 
surface. The same relation also obtains between the gain of 
heat during the day and the increments of temperature at differ- 
ent depths. 

Since the loss of heat, L, by nocturnal radiation from the 
earth's surface is the same at all temperatures, for any given in- 
terval of time, it follows that whatever may be the variations of 
/, /', /", &c. during the night, the actual loss of heat from the 
whole stratum which undergoes a daily variation of temperature, 
occasioned by nocturnal radiation, is uniform at all temperatures. 
Accordingly any variations of / that may arise from the flow of 
heat towards the surface cannot be the cause of the observed 
variations of the horizontal magnetic mXeus\lY 4Mtm% vXi^^ \i\%lit 
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Notwithstanding such variations of /, the horizontal force, as it 
depends only on the absolute quantity of heat, would decrease 
uniformly during the night. 

Having laid down these general principles, let us enter upon 
the general enquiry to which the statement of these principles is 
prelimiDary. If we compare the nocturnal variations of the hori- 
zontal force with those of the temperature, as shown by the 
curves, (see figs. 1, 2, &c. to 10,) we find that the deviations from 
uniformity in the diminution of the horizontal force are attend- 
ed with like deviations in the fall of the thermometer : — thus, 
w^hile the thermometer falls less and less rapidly as the night ad- 
vances, the diminution of the horizontal force becomes less and 
less ; also, while during the fall and winter months the fall of 
temperature during the night is materially less than in the spring 
and summer months, the nocturnal diminutions of the horizontal 
force are less. It is true that the diminution of the horizontal 
force gradually passes into an increase, but this is only the result 
of a certain increase in the amount of the deviation from uni- 
formity of diminution. The deviations therefore are of the same 
character — lie continually in the same direction — for the tempera- 
ture and horizontal force. They are also cotemporaneous ; they 
differ only in proportionate amount. We have therefore to seek 
for the cause of the secondary variations of the horizontal mag- 
netic intensity of a place in the cause, whatever it may be, of the 
changes in the rate of diminution of the temperature during the 
night, and from one season to another. The former cause is 
probably identical or closely connected, physically, with the lat- 
ter, but it is possible that the connection may be more or less re- 
mote, or even that the correspondence between their variations is 
accidental. Now the cause of the nocturnal inequality of tem- 
perature must be found in some phenomenon or fact connected 
either with the relations of the surface of the earth to the atmos- 
phere, or with its relations to the matter below the surface. If it 
be a meteorological phenomenon, we may suppose it to consist in 
variations in the clearness of the sky, in the quantity of rain, in 
the quantity of dew, or, speaking more generally, of vapor de- 
posited in other forms than that of rain, in the direction and force 
of the wind, and in the amount of heat absorbed by the atmos- 
phere or exchanged with it. We may reject the phenomenon 
last mentioned at once ; for, as we have seen, in a calm clear 
evening the nocturnal radiation is uniform at all temperatures, and 
this radiation is the actual radiation, one element of which is 
the exchange of heat with the atmosphere, and another the 
absorptive action of the atmosphere. If it be surmised that it 
is only the maximum radiation on clear evenings that is uniform 
at all temperatures^ such Is not the statement of the Xaw, ^xv^lKI 
i/ urere, then the uniformity must be independent oC iVvei dLetki\Vj 

S£coxD StauxH, Vol Vni, No, 22, — Jnly, 1849. *\ 
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of the air and of the quantity of vapor suspended in it ; and if it 
be independent of the density of the air it must be independent 
of the density of the vapor, so long as this retains the aeriform 
state. It is also independent of any differences that may subsist 
between the temperatures and densities of the different strata of 
the atmosphere, for it is a well established fact that the tempera- 
ture falls more rapidly, as we ascend in the atmosphere, in a sum- 
mer than in a winter night. In other words, it holds good what- 
ever may be the state of all the various particulars upon which 
the absorptive action of the atmosphere when transparent, can be 
supposed to depend. 

As for the relative clearness of the sky, I find, on referring to 
the Report of the Meteorological Observations made at Philadel- 
phia, that during a period of two years and three months, viz., 
from March, 1843, to July, 1845, the average clearness of the 
sky was somewhat greater after midnight than before it. The 
following numbers show the averages of the 

Mean Sky Covered by Clouds. 

From 6 P. M. to midnighL From midafght to 6 A. M. 

1843 (from March), . -63 . . . -59 
1844, .... -72 ... -62 
1845 (to July), . . -64 . . . -61 

The numbers for the different quarters of years are as follows: 

Mean Sky Covered by CUmds. 

From 6 P. M. to midnighL From midnight to 6 A. M. 

{April, May, June, . . '63 
July, Aug., Sept., 
Oct., Nov., Dec., . 
^ Jan., Feb., March, 
April, May, June, . 
I July, Aug., Sept., 
(^ Oct., Nov., Dec, . 

^^^^' I April, May, June, . 
For the entire night, from 6 p. 

1843. 

Jan., Feb., March, . . 

April, May, June, -52 

July, Aug., Sept., '66 

Oct., Nov., Dec, -65 

These numbers show that during these years the clearness of 

the sky was no greater from March to October than during the 

first and last quarters of the year, and therefore that the more 

jiapjd fall of the temperature at night toward the middle of the 

j^ear, than toward the beginning and end o{ it) d\nm% vVv^ mtft^ 



1844. 



•66 . 


. . • 


•66 


. -72 


. . . 


•69 


•71 . 


. . 


•62 


. ^90 


. . • 


•83 


•66 . 


• . 


•66 


. -61 


. . • 


•66 


•61 . 


. • 


•60 


. 67 


. . . 


•63 


>. H. to 6 A. 


M., we have- 


— 


1844. 


1846. 


Armfp. 


•66 


•60 


•63 


•86 


•66 


•67 


•60 


. . 


•63 


•68 


. . 


•61 
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▼al of time embraced in the above table, cannot be ascribed to a 
greater average amount of nocturnal radiation resulting from a 
greater clearness of sky. 

For Che years 1841-2, the observations only furnish the aver- 
ages for the entire day, of twenty-four hours. These, with the 
averages for 1843 and 1844, and from January to June, 1845, are 
as follows: 

Jan., Feb., March, . 
April, May, June, 
July, Aug., Sept., . 
Oct., Nov., Dec, 

These numbers serve only to confirm and extend the conclusion 
drawn from the previous table. 

The following table, giving for each quarter of the year the 
mean number of days, during the years 1839, 1840-1, and parts 
of 1838 and 1842, on which the wind prevailed, at 9 p. m. and 
3 A. M., from each direction, at Washington, will furnish the 
means of judging of the influence of particular directions of the 
vind. 



1841. 


1842. 


184a 


1R44. 


1845. 


•63 


•55 


• • 


•80 


•65 


•66 


•49 


•69 


•92 


•72 


•48 


•62 


•76 


•70 


• . 


•69 


•44 


•79 


•67 


. . 




N. 


N.E. 


E. 


SE. 


8. 


8.W. 


W 


IN.W. 


Calm. 


61 


10-0 


76 


60 


12-3 


HI 


8-6 15-6 


16 6 


61 


10-7 


60 


80 


11-3 


11-6 


6 16-8 


17-8 


4*6 


9-7 


8-3 


80 


110 


8-7 


9-3 116 


22-8 


4-8 


13-7 


46 


8-3 


60 


120 


9-6 


110 


19 2 


6-6 


60 


40 


7-3 


9-7 


90 


106 


111 


216 


62 


10-9 


6-7 


3-6 


6-4 


14-8 


98 1 110' 200 


6-8 


12-8 


7-8 


2-7 


6-8 


11-0 


8-8 1 190 


16 3 


9-6 


120 


69 


42 


3-8 


9-7 


7-7 1 22-4 


17-4 


281 


37-0 


22-6 


280 


39-8 


39-8 


871 : 67-2 


76-2 


26-6 


47-8 


28-2 


191 


266 


47-6 


82-6 


61-2 , 


74-4 



From this table we derive the following, showing the relative 
frequency of the cold and warm winds. 



January, &c. 
October, &c. 

April, &c. 
July, &c. 



{9 P.M. 
3 A. M. 

(9 p. 
(3i. 

{9 p. M. 
3 A. M. 
9 p. M. 



9 p. M. 

M. 



9 p. M. 
3 A. M. 



4., N.B., W., N.W. 

401 . 


. 359 


. 396 


31-8 


469 . 


. 28-3 


. 61-6 


24-6 


N., N.W., N.E., E. 

29-2 . 


8., 8.W., 8 E., E. 

. 37 


. 34-1 


35-9 


257 . 


. 36 5 


. 338 


32-6 


N., N.W.. N.E. 

117-3 . 


s., B.W., s.a 
. 1026 


. 1361 


931 



{ 

Entire year, | 

On examining these tables^ it will be seen that ca\ms ax^ a\iow\. 

eqaaily frequent before and after midnight, and tViat eo\d vi'mdi^ 

9K rather more frequent and warm ones less so, ihrovi^VvQuX >Jcva 
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year, after than before midnight. It appears also that cold winds 
are more prevalent, and warm winds less so, in the first and last 
than in the middle quarters of the year. Both of these facts are 
opposed to the idea that difference of direction of wind may be 
the general cause of the diminution in the hourly decrement of 
temperature as the night advances, and in the nocturnal decrease 
of temperature from the warm to the cold months. 

If we reject the n.e. and w. winds from the list of cold winds, 
that is, regard them as not affecting the mean temperature, in the 
colder months, cold winds will still be as prevalent after midnight 
as before : and if we reject the w. wind, in the warm months, 
from the list of warm winds, it will still be true that warm winds 
will prevail no more in these months after midnight than before. 
But upon these suppositions the cold winds will become more 
frequent in summer than in winter in the proportion of 31 to 22, 
and the warm winds less frequent in the proportion of 27 to 33 : 
and both cold and warm will occur with about the same degree 
of frequency in summer as in autumn. It is to be observed, 
however, that the relative cooling effect of northerly winds in 
different seasons is not in exact proportion to their relative fre- 
quency, for the relative force of the wind is to be taken into ac* 
count. Now it appears on examining the curves showing the 
force of the wind in the different quarters of the years 1843-4-S 
at Philadelphia, that the force of the wind at night is from two 
to three times greater from September to April than from March 
to October. If we connect with this the facts, that the strong 
winds in winter are most frequently from the n.w., and that, as 
shown by the first of the above tables, n.w. winds are much 
more frequent during the former than the latter of the above 
mentioned period, it will be seen that there is little room to doubt 
that the greater nocturnal decrease of temperature in the summer 
than in the winter, must be due to some other cause than the dif- 
ferences, generally subsisting, between the directions of the wind 
in these seasons. If there be any lingering doubt upon this point, 
it will be removed, if we reflect that the law of variation of the 
nocturnal decrease of temperature from one season to another, 
which we have been cousidering, is as true for one place as for 
another. It is found to hold good, with occasional partial excep- 
tions, at all places, both in this country and Europe, where mete* 
orological observations have been made. In fact, this law is 
essentially connected with the general fact that the loss of tem- 
perature, by nocturnal radiation, is equal to the daily rise of tem- 
perature, both in January and July. So universal a law cannot, 
it is believed, be dependent upon the direction of the wind, since 
the prevalent winds are often very different in different localities. 
The Question of the influence of the force of the wind follows 
next in order Fig. 12 exhibits the meaa vaiYaXvoikS ot v\i^ focoe 
of the wind during the year 1844. 
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Fig. IX. 
Cnna of iba HMn Diiuiul TuMtHKit of Forea of Wind for 1844, in Lbt. 
Llw-Ot 1 »» « > 6 7 a 910 II WHI415 161718 19aotiaa»D« 
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Od inspecting this curve it will be seen that the force of the 
Tind is nearly the same before and after midnight, and that its 
principel variations occur during the day. The aame law is 
ihown by the curves for other years, and for quarters of years, so 
&r as given. The nocturnal loss of temperature cannot therefore 
be materially modified by variations in the force of the wiud, in 
tbe average of months and years. The curve showing the varia- 
tions io the average force of the wind from month to month, 
Thich cannot conveniently be given here, indicates thai the wind 
is h^hest in February or March, and is much higher during the 
&rst and last quarters of the year than toward the middle of the 
year. Since these strong winds are more apt to be from the n.w. 
than from any other quarter, their tendency will be to cause the 
temperature to fall more during the night, in the fall and winter, 
than in the spring and summer, instead of less as it does in fact. 

Let ua next consider whether it may chance that the variations 
io tbe nocturnal toss of temperature which I have specified, are 
due to the cooling or heating effect of rain. The observations 
in my possession do not furnish me with the means of making 
any but a very partial examination of the relative quantities of rain 
that fall during the first and last halves of the night. But the fol- 
lowing facts will serve to show that the infiuence of rain, what- 
ever it may be, can have no part in determining the law of the 
decrease of temperature for a single night. 1 . Of twenty-one term 
days, observed at Washington, for which the curves of the daily 
variation of temperature are given, there are only five exceptions 
Io the general fact that the temperature falls most slowly during 
ihe latter half of the night. 2. Of twenty-three days observed 
in Philadelphia, in October, 1843, there are but six. exce^\.\ow% Xq 
ibe mmB geaecal fact. We may conclude from these feic.\s, xloax. 
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1843.— Inch. 


1844.— Inch. 


164&-III. 


6-29 


4710 


7-306 


6-503 


10-59 


10330 


5.244 


6-604 


11-39 


15-704 


10-787 


• • 


7-85 


8672 


8-017 


• • 
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the slower rate of cooling after midnight is too common a phe- 
nomenon to depend upon rain, or prevailing direction or force of 
wind. Moreover, of the seventeen days observed at Washington, 
on which the law held good, as a matter of fact only two were 
rainy. The exceptional days were, with one exception, either 
rainy or foggy. 

The following table shows the total quantity of rain that fell 
at Philadelphia during each quarter of the years 1842-3-4, and 
the first two quarters of 1845. 

Jan., Feb., March, . . 

April, May, June, . . 

July, Aug., Sept., . . 

Oct., Nov., Dec, . . 

Now, if we compare the numbers for 1844 with the mean noc- 
turnal losses of temperature, in the different quarters of this year, 
which are IP, 16°, 16°, 10^, we see that while the fall of tem- 
perature is the same for the two middle quarters of the year, the 
quantity of rain fallen is about twice as great for one of them as 
for the other. The cloudiness of sky for these periods is -92 for 
the first, and 70 for the second. Again for the middle quarters 
of the year 1843 the quantities of rain are 10»°-3 and 15»n7, 
while the decrements of temperature are 15° and 12° — the re- 
verse of what should be the fact, since if rain is the determining 
cause of the greater loss of temperature in a summer night, it caa 
only have this effect by cooling the earth in summer and warm- 
ing it in winter. These statements are sufficient to make it evi- 
dent that the cause we are seeking does not consist in variations 
in the quantity of rain that falls at different seasons. The truth 
of this conclusion may be confirmed by the consideration already 
urged, in considering the influence of the wind, that the laws of 
the variation of the nocturnal loss of temperature are too general 
to depend upon a cause which must differ so much in its effects 
in different places. 

It will have been observed that in considering the question of 
the influence of variations in the cloudiness of the sky, it was 
tacitly implied that the numbers representing the proportion of 
sky covered by clouds represented also the proportion of that 
part of the sky which is concerned in the nocturnal radiation, 
that was covered by clouds. This it will be recollected, is the 
part which lies within 30° or 35° of the zenith. Now it is not 
difficult to see that this portion of the sky will be, in the average 
of months, less cloudy than other parts, and especially than the 
parts near the horizon. For, the clouds in the horizon are much 
/no/e distant than those of the zenith, and consequently are seen 
f^ry obliquely, aad as they are genetaWy ot coivsAftt^XA^ xXvSrJl- 
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i there are often several layers at different elevations, 
be frequently projected upon each other. Or the case 
tated thus ; if we suppose isolated clouds to be scattered 
f throughout the cloudy stratum, the line of sight which 
small angle with the plane of the horizon will cross this 
^ery obliquely, and be proportionally more likely to meet 
oud than a line traversing this stratum perpendicularly 
tiith. Besides from the obliquity of this line a haziness 
ould scarcely be observed in the zenith might amount 
ive cloud at a distance from the zenith. This is well 
1 when a fog or mist is gradually being dissipated, and 
B first seen in the zenith. 

way it may very well happen that, although there may 
erable differences among the numbers representing the 
s of the sky in general, for the quarters of years, there 
o material variations in the nocturnal decrements of tern- 
corresponding to these differences. 

(To be continued.) 



V. — On the Theory of Numbers ; by J. B. Luce. 

s read with much satisfaction, in the American Journal 
e and Arts, the very ingenious method of interpolations, 
led in a plain, elegant and very satisfactory manner by 
ixander ; it induces me to send you my new theorem 
eory of numbers. I call it new, because it is probably 
g never read it in any treatise on the theory of numbers, 
jularly in that of Peter Barlow, who, as it is well known, 
1 a useful and elegant book on these matters, 
juation/?' -nq^ = \is well known to be a fundamental 
lie resolution of indeterminate problems of the second 
ince, in frequent cases, this solution depends on the find- 
tegral values for p and q, I use here the same symbols 
Barlow. But not having now with me his book, I do 
lect precisely the method he uses to find integral values 
q ; all I remember is that it is performed by a long and 
rocess of continued extractions of the square root of m, 
it of 9*, a method which I laid aside since the finding 
leorem which I am going to expose, and may, in all 
inces, supply the old method. 

)se to myself the resolution of the more general equa- 
ny* =2r*, where i may be 0, 1, 2, 3, &c. It is evident 

can always assume n=a'zfc6. Hence \/n=v a^±6. 

y/a^'zhb^aztf, which gives/2=fc2o/= dbb', 'wViv^ ^^- 
r a continued fraction, andy for abbreviaUou^s saiki&^^wXXYCk^ 
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2a 

y=m, IS 

1 

mdb 1 

2idbJ. 

mdr &c., ad infinitum, where the 
square root of any number n, either integral or fractional, is trans- 
formed into a continued fraction, and may be converted into a 
series of convei^ing fractions as follows, 

1. 2. 8. 4. 6. 

a am^l 2a'mdb3a 2a'm*i4am+l 4a'm*il0a»m+6a 
r m ' 2amdbl ' 2am*db2fi» ' 4a«m«±6am+l ' *^ 

2a 
If instead of m we supply its value -r, we shall have the fol- 
lowing converging fractions : 

1. 2. 8. 4. 6. 

a 2a»zh6 4a'db3a6 8a*db8a*6 + 6' 16a'zfc20a»ft+5a6« 
V 2a ' 4fl«db6 ' 8a'db4a6 ' 16a«rbl2a»6+6» » *^ 

Now, if in the equation x^ — ny* —z*, we assume r= the 
numerator, and y=the denominator of successively the first, 
second, third, &c. fraction, according as t = 0, 1, 2, 3, we shall 
have a'-n==F6; (2a» ±6)» -nx4a«=6«; (4a' db3€iA)« - 
n (4fl« dtby = db 6', &c. Thus when t is an odd number, every 
odd power of z shall be positive ifn^a'-ft; and negative if 
n^a^+b. 

Let us apply this theorem to some examples ; and in the first 
place let it be proposed to find the expression of a right angled 
triangle, or solve the equation ar« +y»=jr*. 



Here n= — 1. We may assume -1=^2 S^> which 

gives a =^, and 6=—^—. By placing these values instead of 
a and 6 in our second converging fraction — nr~ , we obtain 

-g-p, and the numerator «^ - ?^=x, and the denominator 2o/?=y, 

where « and ^ may be any number assumed at pleasure. If we 
assume !?=« — 1, we find ar=2a - 1, y ~ 2«(o - 1), and taking suc- 
cessively a=l, 2, 3, 4, &,c., we obtain the following series, 

iT = 3, 6, 7, 9, II, 13, &c. 

y =r 4, 12, 24, 40, 60, 84, fiwi. 
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id assuming p = a--3, it is or = 3 (2a— 3), y = 2a(a-3), 
hich gives x = 15, 21, 27, 33, 39, &c. 

id y = 8, 20, 36, 56, 80, &c. 

By assuming ^^a — 5, we find 

X = 35, 45, 55, 65, Slc, 

y s 12, 28, 4d, 72, &,c,, and so of others. 
This problem, of course, has been most satisfactorily answer- 
by all who have written on the theory of numbers ; and I 
ve proposed it only as an illustration of our theorem. But as 
iirther illustration, let us come to some new problems. 
Let it be required to find three numbers such, that the square 
the first shall bear the same arithmetical proportion to the 
iiare of the second, as this does to the cube of the third. 
Here we have to solve the equation x^+z^ =2y « , or ar" ~ 2y • = 

z'. I assume n^^g^-^ j^ — ^ which gives 0=3, and m= 

^ . I put these values of a, and m, in our third convei^ing 



iction, and find r=«'+3«|?*n, and y=3a'^+|?'n, where o, /?, 

may be any number ad libitum. But in the present example 

'2j and in order to have the least integral numbers that satisfy 

e conditions of the problem, we must take a=l, |?=2; and 

e result is jr=.25, y=22, and z=^7. 

It is required to find two arithmetical proportions, each com- 

sed of the four least possible numbers, such that the sum of 

B terms of the one shaJl be equal to the sum of the terms of 

B other ; and such at the same time, that the sum of the cubes 

the two middle terms subtracted from the sum of the cubes 

the two extremes, shall, in each case, leave the same cube. 

Answer, 19, 17 : 7, 5. 

17, 13 : 11, 7. 

I do not work these problems, my object being to come to the 

oation j?*— ngr3 = l, which is of greater importance. I only 

mtion them to show the nature of problems that this method 

Ives with the greatest ease : and indeed there is scarce any in- 

terminate problem of the second, and higher degrees, that it 

)uld not solve ; in so much that this theorem may perhaps 

come, in better hands, the fundamental one of the theory of 

imbers, especially if it solves the equation /?' —nq^^l. 

2a 2a 

Since n=a«zfc6, and wi=-7^, it follows evidently that if -r- is 

whole number, by placing its value in the second converging 

amdrl 
action , we shall obtain/?' - 119' = 1. For instance, let 

2x3 
all =9+2, from which we infer a=3, m=--o-=3. Hence 

Secoxd Sxbixs^ Vol Vm, No. 22.— July, 1849. % 
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p=am+l = 10, and 5r=m=3; and it is 10* - llx3«=sl, with- 
out the necessity of continued extractions. 

2a 
When n is such that we can obtain a whole number for y, I 

2a 

call n a simple number; and when such that 'T' is a fraction, it 

is called a complex number. Thus the problem is already solved 
in a simple and easy manner for at least half all numbers that are 
likely to be needed, since the simple numbers exceed the complex 
in the table of complex numbers hereafter presented. 

When n is complex, we must find a square factor by which 
n being multiplied, the product shall be a simple number. For 
if a' be that factor, we shall have p^ - t^'y' = I : but a'y' =g^ 
therefore it will be/?' -nq^=:l. 

For instance, 13^9+4, is a complex. But if I multiply 13 
by 5^, or 26, the product 325= 18* + 1, which is a simple number. 
Hence a=18, f»=36, and ;?=amH-l = 18x36 + l=649; and 
y=7n=36; wherefore, ;?> - 13x5» xy»=6495 -I3xl80«=l. 

The finding of these square factors is a very nice problem, and 
in some particular cases, rather intricate. The least number that 
will make 109 a simple number is (851325)*. I shall not pre- 
sume to lay down any certain and satisfactory rules for the Ski- 
ing of them ; I shall only content myself with a few hints on that 
subject. 

When we have obtained the least values of x and y, in the 
equation 27' —ny' =2 1, we can readily obtain the least values of 
p and q, in the equation p^ -4nq* = l. For if y be an cveo 
number, y ' = 4^ « , or 9 = Jy, and p = x. But if y be an odd num- 
ber, then will/?=2j:* — 1, and q='Xy. For by hypothesis, we 
have X* - ny"^ = 1. Multiply all the terms by 4j:», and transpose, 
it will be 42:* — 4j:" - inx'y^ =0. Add one to each side, and it 
is (2x« - 1)» -4fwr»y* = l; this compared with |?^— 4ny"=l, 
shows evidently that p=2ar' — 1, and q^xy. 

Again, if n be divisible by any square, we can obtain the values 

of Xy and y, without the aid of any square factor, if we have/, 

n 
and 9, in the equation/?* — 55 ' = 1. 

For instance, let it be required to find a:* — 234y« = l. is 

234 

— =26=5' + l, we say a=5, m=10; and placing these val- 
ues of a, and m, in the fourth converging fraction, we find 
;>=2a«m»+4am+ 1=5201, and ? = 1020 = 3 x 340, and it is 
6201^ -234x340' =1. 

If the quotient of n by any square be of the form /?* — 1, we 
place the values of a, and m, in the third converging fraction, since 
under such form we always have (2a'm - 3a)* — n(2am — !)• =sl- 
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J'or instance, let n=216=24-3'. We have 24=^25 - 1, where 
1=5, #71= 10. These values placed in the third convei^ing frac* 
ion, afford jr=2a'i?»-3a=485, and y=r2am-l ==3x33, and it 
8 485»-2I6x33« = l. % 

When n does not fall under any of these cases, we are obliged 
o find its square factor ; to do which, we must consider that sim- 
ile numbers are necessarily of some of the following forms, 
^•d=l, /?'db2, /?«dbft /?«db2i^, (fcc. Thus if we wish to find that 
eries of complex numbers which require 2' for their factor, I 
«sume(6«db3)«+3=4n,(10«±5)«-5=4n,(14adb7)«+7=4n, 
22ttdbll)' + ll=4n, &c., and making « successively 1, 2, 3, 4, 
iLC., I find the series of complex numbers 3, 21, 57, 111, 183, 
&c., 5, 55, 155, &c., 14, 112, &c., 33, 275, &c., all of which re- 
[uire the factor 2' to become simple numbers. 

In like manner, for the square factor 3', I shall assume 
9»=t4)«+2=9n, which brings 2, 3, 19, 22, 54, 59, 107, 114, 
.78, &c. Also, 25 (9«db4)» +5=9w, which brings 45, 70, 470, 
cc all complex which are not found in the other formula. 

The formula (25a d= 7)» + 1 =25n, gives 2, 13, 41, 74, 130, &c., 
ach of which complex requires the factor 5*. 

The formula (49ad=10)* — 2=49n, shows that the complex 
I, 31, 71, 158, &c., must be multiplied each by 7'. From 
81a=h22)+2=81n, we derive 6, 43, 131, 242, <fcc. From 
121ozbl9)»+2=121n, we find 3, 86, 162, &c. And other 
imilar formulae may be found for all square factors. 

If a complex be of the form a>-|.4, or may be brought to that 

bnn by the multiplication of any square factor, we can readily 

obtain its square factor as follows : 

5 
Let it be 29=25 -|-4 ; which gives a=5, m= q ' I place these 

"alues of a, and m, in the third converging fraction, and find 
!a«m-f3a=^l40, the half of which is 70: and 2am+l=26, 
rhose half is 13. Wherefore we have 70' - 29 x 13« = - 1, or 
'0« + 1 =29 X 13« ; which shows that 13^ is the factor of 29, since 
'0» + l is evidently a simple number. 

Again. Let it he 61. This number is not of the form «* +4 ; 
lut if we multiply it by 5», the product 1525=39^+4; which 
rorked as above, shows 3805* for the least square factor that 
rill make 61 a simple number. In like manner, we find that 
09x25^ is of the form ff"+4; hence we infer that 851325^ is 
be least square by which 109 must be multiplied to obtain a 
imple number. 

It is by such, and other artifices which it would be too long to 
numerate, that we have been able to construct a table of all the 
^uare factors by which every complex number must be multi- 
Ued, to obtain a simple number, up to 158. 
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If in the equation r* - ny* = 1, n be of the double form (?• +1, 
and 4a +1, then will always the least value of jt be of the form 
4a4-l, and y of the form 4«. For y^m=2?i and ^ is necessa- 
rily an even number when n is of the form 4a +1. If we sub- 
tract 1 from x-am+l, the remainder am shall have 2d divisors, 
and we shall have d different ways of obtaining the {nroduct am ; 
that is, we shall have so many different square factors of n, each 
of which will give the least values of x and y. 

For instance, in how many different ways can we obtain the 
least values of r, and y, in the equation x' — 13y«=l ? 

Table containing the least square factor by which each complex must be mitltijUied to 

obtain a simple number.* 



C N. 


^q. luct 


C.N. 


Hq. fact. 


C.N. 


t>q. fact 


C. N. 


t«q fact 


13 


52 


59 


32 


94 


1512 


127 


4197752 


19 


32 


61 


38052 


97 


5692 


128 


512 


21 


22 


67 


272 


103 


472 


129 


142 


22 


32 


69 


132 


106 


3892 


130 


52 


28 


32 


70 


32 


107 


32 


131 


92 


29 


132 


71 


72 


108 


52 


133 


2612 


31 


72 


73 


1252 


109 


8513252 


134 


332 


41 


52 


74 


52 


111 


22 


135 


82 


43 


92 


75 


12 


112 


22 


137 


1492 


44 


32 


76 


392 


113 


732 


139 


7472 


45 


32 


77 


42 


114 


32 


149 


93052 


46 


232 


85 


412 


115 


72 


151 


33832 


52 


52 


86 


11« 


116 


132 


153 


82 


53 


252 


88 


32 


117 


52 


154 


222 


54 


32 


89 


532 


118 


512 


155 


22 


55 


22 


91 


112 


124 


2732 


157 


3156452 


57 


22 


92 


52 


125 


612 


158 


72 


58 


132 


93 


142 


126 


402 


• • 


• • 



Having already found 13x26 = 18* + l, we inferred a=18, 
m=36, am = 648, whose divisors are 1, 2, 3, 4, 6, 8, 9, 12, 18^ 
24, 27, 36, 64, 72, 81, 108, 162, 216, 324, 648. Consequently, 
we ought to obtain 10 different factors of 13 which will, each of 
them, give the least values of x, and y. These factors are, 10", 

16% 20«, 30% 45% 60% 90% 180% f-g J and [-^] • 

I shall say no more upon this new theory, fecund as it is in the 
resolution of indeterminate problems of all degrees, except the 
first ; leaving it for others to bring it to its highest degree of per- 
fection, if they think it worthy of their attention. 

Troy Ladies' Seminary, March 20th, 1849. 

* Each column marked C. N^ contains the complex numbers, and the colosm 
jnarked S^./act., their square factors. Every number not found in this table, up to 
J68, 13 a amiple number. 
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Akt. VI. — Review of M. Tuomey^s Final Report on the Geo- 
logical Survey of South Carolina, presented to the Boston 
So. Nat History, May 2d, by Thomas S. Bouvi. 

The State of North Carolina has the distinguished merit of 
being the first among the governments of the world, to authorize 
at its own expense, a full survey of its territory for the purpose 
of developing its resources, and enlarging the boundaries of hu- 
man knowledge. 

Since this most worthy act on the part of her government, 
her sister confederacies have one after another followed her ex- 
ample ; and the result is that we as a people have a degree of 
information in relation to our resources, which could have been 
reached in no other way, and which is of the utmost importance 
to omr progress, while the scientific world at large has been led 
to rejoice in the acquisition of a vast amount of knowledge of 
which it would otherwise have long remained ignorant. 

The State of South Carolina was the second to move in this 
great work. By order of her legislature, a report upon a geo- 
logical and mineralogical survey was made by Mr. Lardner Va- 
Duxem as long ago as 1826, and a collection of the minerals of 
the state deposited in the cabinet of South Carolina College. 
Iq 1842 this state authorized an agricultural survey. The work 
was entrusted to Mr. Edmund Ruffin of Virginia, who conducted 
it with great ability, but who resigned his office at the close of 
the first year, making a valuable report of his labors. M. Tuo- 
mey, the author of the work now under consideration, succeeded 
him in the survey, and upon the renewal of his commission in 
lb44, it being found difficult to separate an agricultural from a 
geological survey, he was directed by the government to make a 
report both upon the geology and agriculture of the state, and 
this he has done in the volume before us. 

Introduction. — As an introduction to the subject of the work, 
we have quite an interesting treatise on the science of geology, 
embracing a general description of the formations of the earth's 
sorface, stratified and unstratified, with remarks upon the relation 
of the igneous and metamorphic rocks ; upon metallic veins ; 
and upon the phenomena of volcanoes and earthquakes. We 
have aJso a chapter devoted to palaeontology, or the knowledge 
of animal remains, and to fossil botany. The characters of the 
classes of the animal and vegetable kingdoms are given, and 
some account of the fossil remains of the various orders and 
genera, with their geological distribution. To this succeeds a 
chapter upon the fossiliferoizs rocks and the successiou of ot%*ai\vv!(!, 
mnaioA Figures illustrate the facts stated iu th\8 pail oi \5aa 
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work, and a tabic is included showing the order of superposition 
of the fossiliferous strata with the localities of the characteristic 
deposits in Europe and America. It would perhaps be difficult 
to find even in double the number of pages elsewhere, a better 
abstract of geological knowledge than that presented to us in 
this introduction, and we think the author has done wisely in 
appending to his work so much matter of a general scientific 
character. 

Report on the geology of the state. — ^The report on the 
geology of the state, commences with an account of the un- 
stratified rocks, found in South Carolina, exclusively in the upper 
or northwestern districts. Although this section of the state is 
known as the granite region, yet true granite is found over but 
a small portion of the surface. It is seen perhaps in a more con- 
tinuous range than elsewhere along the line of the tertiary de- 
posits, between the Savannah river and the Congaree below Co- 
lumbia, separating by an anticlinal axis those strata, which dip 
south, from the clay slates which have a northern inclination. 
Granite also appears at the surface to some extent in the coun- 
ties of Newberry and Lancaster. Nowhere does it rise, however, 
to any great elevation. In some localities the rock has disinte- 
grated, and masses cover the siuface of the ground, which from 
their form and detached position are often taken for transported 
boulders. 

M. Tuomey accounts for them as follows : 

" The rock originally presented a jointed structure, the seams divi* 
ding it by their intersection into cubical blocks of various sizes. Disio- 
tegration commences at the angles, which being the points of least re- 
sistance, are removed by exfoliation, or converted into a slightly co* 
hering mass, that finally becomes a loose earth, enclosing the round* 
ed pieces of rock. This earth is frequently removed from the crevices, 
and the globular masses remain standing alone, or piled upon each 
other, as they are of\en seen. It is in this manner that all the rounded 
masses of granite in the state have been formed, which can always be 
distinguished from transported rocks by their identity with the rocb 
with which they are associated.'*' 

A coarse feldspathic granite rises into quite a conspicuous hill in 
Newberry district, lifting the slates which rest upon it, and giv- 
ing them a northern and southern dip. This passes at some dis- 
tance into a fine-grained rock which affords an excellent building 
material. 

The mineral contents of the granite are but few. Auriferous 
veins are found in it which have been worked, and there exist 
some beds of porcelain clay derived from its disintegration. 

IVap afid other tnimsive rocks, — An extensive series of trap 
di/tes, which extend from Virginia to Alabama^ cxoes ihe north- 
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Q KctioD of this state, and this rock composea a considerar 
lioQ of the surface of some districts. Generally this, with 
ociated rocks, have become so much disintegrated as to 
:he hoandary of the dikes obscure ; and our author states 
! did not meet with a single instance where anything like 
arpment was presented. The direction of the dikes is 
nly between 15° and 35° east of north, and they are rare- 
ined much from the vertical 

Chester district the trap is more developed than elsewhere, 
ig over a large portion of its surface, end veins of por- 
c feldspar, quartz and graphic granite, intersect it. 
! dikes of intrusive rock are not all trap throughout this 
Some are of syenite, others of hornblende rock and of 
One of the syenitic veins in York district is intersected 
DS of quartz which have been worked for gotd. Evidence 
igneous nature of all these rocks is seen in various locali- 
By their junction with the clsy slates of Edgefield, the 
ire changed to porphyry, and in Chesterfield the new red 
>ne is blackened and otherwise altered, so as to resemble 
imt brick. 

ibbeviiie district, at a locality on Little river, the trap yn- 
\ remarkable structure on its surface, being divided by 
itric joints, which are crossed by others nearly coincident 
he radii of the curves. This is illustrated by a cut as 




trap rocks of the state have not been found to contain 
jnerals of interest. 

LTiFiED HETAKORPBic BOCKS. — Gfieus. — The uon-fossilif- 
eries of stratified rocks present themselves at the surface 
large portion of the primary region, and of these gneiss is 
the best developed. Of the prevalence of this rock Mr. 
ij remarks, that "although its continuity is often inter- 
by the protrusion of the underlying granite, or the altema- 

beds of other rock, and may be covered by patches of 
irlying slates, yet it is seen forming a vast plain that ex- 
rom the mountains to the middle of the state, forming, 

few exceptions, all the obstructions to the rivers. The 
>eing at right angles with the courses of the streams ttul 
he AtlantJc slope, a series of falls is produced b-y ^« o\i.V- 
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cropping edges of the rock, that extends from its sonthem limit 
to the mountains." 

The outcropping edges of this rock, it is stated may be traced 
across the state from the Savannah to the Broad river by paraUel 
ranges of natural dams which they form in the rivers, and ovex 
which the water flows, forming picturesque cascades of from ten 
to eighty feet in height. These phenomena Mr. Tuomey thinki 
are due to the result of the alternation of more and less destruc- 
tible beds, the former of which have been washed away, leaving 
the latter projecting ; rather than to a series of uplifts. The 
strike of these rocks is northeast and southwest, and their dip 
very nearly that of the Atlantic slope, excepting in a few instan- 
ces at the southern extremity, where they have been elevated so 
as to dip in an opposite direction. 

Hornblende slaie. — This rock alternates with the gneiss in 
some localities and passes into it. Its extent is limited ccnnpaied 
with the gneiss in mica slate. 

Mica slate, — Mica slate alternates with both hornblende slate 
and gneiss. In the extreme northwest of the state, it is the 
prevailing surface rock of the rounded hills of that region. It 
passes into talco-micaceous and talcose slates by the substitution 
of talc for mica. These latter rocks are found only in the gold 
regions of the state, and in a belt in York and Spartanburg dis- 
tricts that contains magnetic iron ore. 

Clay slates, — An extensive deposit of these slates occurs along 
the northern boundary of the tertiary, from the Savannah river 
nearly across the state, finally disappearing at the north under 
the new red sandstone. 

Limestone, — Beds of limestone are found both in the gneiss 
and mica slate, and are quarried to some extent for agricultural 
and architectural purposes. 

Quartz rock. — The rock so designated is a stratified deposit, 
and differs from the common massive quartz in its granular 
structure, though it is sometimes compact and resembles the 
common variety. It is associated with the mica and talcose 
slates and passes into them. It seems, says Mr. Tuomey, to be 
the result of the gradual disappearance of the matter forming the 
micaceous or talcose portion of the rock in which it occurs, and 
the introduction of a proportionably large amount of siliceous 
or arenaceous matter during its deposition. One of the varieties 
of this rock is the itacolumite, or flexible quartz. This variety 
is found at some localities in this state, and also in the neighbor- 
ing states of North Carolina and Georgia. It is known as the 
repository of the diamond both in Brazil and the East. None of 
these gems have as yet been found in South Carolina, but as our 
author remarks, thousands may have escaped with the refuse 
gmvel at the gold mines. Both in ^oilVi GasoYma ^xid Georgia 
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3Dd8 have been discovered at the gold workings in this 
umite formation. 

m ores. — The magnetic oxyd, the specular oxyd, and the 
ins peroxyd of iron, are all found in the talcose and mica 

of some of the districts. The ore Mr. Tuomey thinks 
iporaneous with the slates, being frequently so intermingled 
them, as to prevent their being readily distinguished one 
the other. In examining one of the beds of specular iron, 
mes to the conclusion that it was originally sulphuret of 
and in connection makes the following remarks, which are 
ly of notice. 

t is not a little curious that pyrites will resist decomposition 
i placed under water, while, if it be exposed to the atmos- 
I, it is readily acted upon and reduced to an oxyd. Nearly 
' gold mine in the state offers examples in illustration of this 

For wherever oxyd of iron is found mingled with the 
when water is reached, it is invariably found in the form of 
jyrites. 

Ye have first the sulphuret, or iron pyrites, which by decom- 
on becomes probably the protoxyd, a portion of which 
lines with another atom of oxygen, and forms peroxyd, the 
ire of the two now existing together, producing the magnetic 
. The remaining protoxyd is converted into peroxyd, and 
^hole is now the specular oxyd or red ore, which we find 
rds the surface. And when during this change water enters 
combination with the ore, we have the hydrous peroxyd 
own hematite ore. Every step in this progress may be ob- 
d at the furnace bed, on People's creek." 
Tuomey states that, with a single exception, he nowhere 
ved iron ore in a true vein. Here the ore was fibrous he- 
e, and was traced by him for miles. 

)W. — The gold formation, the circumstances under which 
is found, the mines which are explored, and the methods 
ed for working the ores, receive from our author particular 
tion. We must, however, be brief in our notice of this as 
as other portions of the work. 

ter stating that the gold formation of the United States is 
led to a band of schistose rocks extending from the Rappa- 
ock in Virginia to the Coosa river in Alabama, Mr. Tuo- 
remarks that these rocks in South Carolina, as well as in 
leighboring states, seldom exceed a breadth of sixty or 
y miles, and that the gold is found at times in veins of gran- 
jrenite, gneiss, hornblende and mica slates, as well as in the 
je rocks, which have been considered the only gold bearing 
. He speaks of two classes of mines which are explored •, 
ein mines, where the meted occurs in the soVid tocV, wA 
hposj't or branch mines, consisting of beds of gtave\ bxA 
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pebbles of quartz, which occur in low places, in valleys and along 
the beds of streams. These streams, it is stated, can have had 
no agency in their formation, as no cause now in operation would 
account for the wide spread extent of these deposits, or for the 
rounding and polishing of the pebbles contained in them. Some 
of the branch mines, however, are mentioned as having had a 
later origin than those referred to, in which the quartz pebbles 
are angular and mixed with detritus of the adjoining hills. The 
gold of these can generally be traced to its original source in the 
rock, and thus most of the vein mines of the state have been 
discovered. 

From the notices of the different mines it appears that there is 
generally but poor management in the working of them. Speak- 
ing of Brewer's mine, one of the principal of them, upon which 
about two hundred men are employed, Mr. Tuomey writes, 
'*when I first saw this mine, open-cast excavations in several 
places were commenced, and in some spots prosecuted to the 
depth of fifty feet. When I revisited the place, after an intenral 
of two years, it was scarcely possible to recognize it as the same 
mine. Had a detachment from an enemy been sent to destroy 
the mine, I cannot imagine how they could have executed their 
task more completely. * * * The whole grows out of the system 
of letting prescribed by the owners ; and truly ' killing the goose 
to get the golden eggs,' seems here scarcely a fable. 

^' A portion of the mine, equal to about twelve square feet of the 
surface, is let to a company numbering from three to six persons, 
who work as they think proper, and abandon it when they please. 
It requires no argument to show that where twenty or thirty 
such companies are working in this independent manner, there 
can be little system and less mining, in the proper sense of the 
term. No grinding apparatus has been used to any extent — the 
soft portion of the gangue alone being washed for the precious 
metal ; and even that is excavated in the most reckless and un- 
workmanlike manner : and in washing, the worst form of the 
common rocker is the only instrument used. In a common de- 
posit mine, where the auriferous bed is only a few feet thick, the 
loss from this mode of working would be very considerable ; but 
where a mine is worked to the depth of fifty or sixty feet, it must 
be incalculable." 

We have now passed over that portion of the work which treats 
of the ancient primary deposits of the state, and proceed to no- 
tice what is said of those of a later period. 

Paljeozoic rocks. — ^In a locality on Thompson's creek, Mr. 
Tuomey observed strata of highly inclined rocks, which he was 
disposed to refer to this period. He found no fossils, however, to 
corroborate this idea. 
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;r secondary rocks. — New Red Sandstone, — This rock, 
8 foand at intervals from Massachusetts south, finally ter- 
! in South Carolina, four or five miles from the northern 
ry, overlying in this State the clay slates unconformably. 
ikes penetrate it, and the sandstone is much altered by it, 
lies so as to resemble porphyry, having crystals of feldspar 
ed in a black gangue. Veins of carbonate of lime are also 
d the sandstone. 

:r secoxdart or cretaceous rocks. — ^The cretaceous 
>n of South Carolina next comes under the notice of our 
for as he remarks, " there is a wide gap in the geological 
f South Carolina, extending from the metamorphic rocks 
upper secondary, and unfortunately among the missing 
re find the carboniferous system, with its coal measures." 
cretaceous deposits are described as appearing upon the 
in Horby district, where the strata dip beneath the sands 
^oast and are covered by tertiary beds, also at a number of 
calities in this and the neighboring districts. They are 
ed generally of marl, marl stone, and shales. It is re- 
le that the green sand so characteristic of this formation 
' Jersey and Delaware, is absent in the beds of the same 
South Carolina, and still appears again in deposits of a 
iriod. 

fossils of these deposits are not numerous, the following 
iprising all yet known. 



larodon, (species?) 


Pectunculus hamula, 


Mort. 


la, (species?) 


Anemia argentifera, 


(I 


ooites placenta, Dekay. 


Trigonia thoracica, 




mites vertebroides, Morton. 


" crenuiata. 




a petrosa, " 


Cardium ahum. 




a cretacea, " 


" (species?) 




yra costata, Say. 


Crassatella vadosa, 


Mort. 


wtoma dumosum, Mort. 


Hamulus onyx, 


Mort. 


laea ovata. 







riARY SERIES. — The tertiary deposits of South Carolina are 
lished from those of the cretaceous, not less in their min- 
al than in other characters. Instead of the dark marls 
rl stone which prevail in the latter, we find in the tertiary 
{, thick strata of limestone, highly calcareous marl, with 

loose sand, clay and gravel. From the coast, they cover 
*ace of the slate inland, with the exception of the small 

of cretaceous rocks, for a distance of more than one hun- 
iles, occupying about two-thirds its whole extent. Along 
:om the Savannah near Hamburg, to Thompson's creek, 
it enters the slate from North Carolina, is fo\it\d xW\t 
rjr, and they are here observed resting imtaed\a\.e\7 \rgow 
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the granite, the gneiss, and the clay slates of this region. Along 
this line too, are found the first falls in ascending the rivers caused 
by the tertiary which come in contact with the harder rocksi be- 
ing washed away. 

One striking fact mentioned in relation to this boundary is the 
change observable in the botanical features of the country in 
crossing it. The Pinus americanus here finds its inland limit, and 
the common grass of the pine woods of the genus Aristida, here 
gives place to the brown grass (Andropogon) of the higher lands. 

Eocene. — The eocene deposits are represented as occupying a 
deep depression of the cretaceous strata, which latter are observed 
only in the northeastern section of the state where they sink 
beneath the tertiary rocks, not to appear again at the surface; 
though undoubtedly underlying the vast beds of a later period, 
which in this region are seen to rest upon them. 

The eocene strata Mr. Tuomey describes as occurring in three 
well marked groups. The Burr-stone, the Santee beds, and the 
Ashley and Cooper beds. 

The Burr-stone formation^ the oldest of these eocene strata, 
is extensively developed at numerous localities, and is made up of 
sandstone, clay, beds of gravel and sand, and silicified shell or 
burr-stone ; which last gives its name to the whole group. The 
relative position of these deposits and the calcareous rocks of 
the Charleston basin, has been a matter of some question, but 
Mr. Tuomey has settled the point, having traced the burr-stone 
beds, under those of the calcareous rocks. 

The fossils of this group are numerous, and a list is given of 
53 species Gasteropoda, 30 species Lamellibranchiata, and three 
or four undescribed species of corals are mentioned as occurring, 
together with leaves of exogenous plants of the genera Quercus, 
Fagus and Salix, and some remains of Crustacea. 

The ])redominance of Gasteropods among these fossils indi- 
cates, says Mr. Tuomey, the littoral character of the formation, 
and he draws the inference from this fact and from the existence 
of land shells and remains of plants, among the fossils, '^ that the 
whole group was dei)osited on the coast of the eocene sea.'* This 
formation it will be seen by reference to the map, has its principal 
development at the surface in the districts of Orangeburg and 
Lexington. 

The Santee beds or Calcareous Strata of the Charleston basin^ 
occupy a large area of the surface of the state south of the San- 
tee, and have been called the Carolina bed, because of their great 
development in the state. They outcrop at numerous localities 
along the right bank of the SaiUee, also along the southern line 
of the burr-stone between the Santee and the Savannah, and on 
lAe Savannah. These deposits consist of beds of thick white 
Jimestonej marl and green-sand. 
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The list of fossils collected show the following result : 3 spe- 
cies of Cephalopoda, 8 of Gasteropoda, 8 of Pteropoda, 20 of 
Lameliibranchiata, 17 of Polyparia, maxilla, teeth, and vertebrae 
of the Zeuglodon, teeth of an undetermined Saurian, teeth of 
8 genera of fishes. Mr. Tuomey remarks, that ^' this list pre- 
sents a very different result from that obtained from the fossils of 
the burr-stone ; for besides the introduction of the classes Cepha- 
lopoda, and Pteropoda, there is a great numerical falling off in 
the Gasteropoda ; and yet the occurrence of oysters in these beds, 
and of corals in some of them, would indicate a sea of no great 
depth at the time of their deposition." 

Beds of the Ashley and Cooper rivers. — These are the newest 
deposits of the eocene in South Carolina, and they are composed 
principally of dark marls, which are distinguished from the marl 
of the previously described beds, not less by the difference in their 
organic remains, than in that of color. Localities of these de- 
posits are described, not only on the Ashley and Cooper rivers, but 
at numerous other places. 

The remains of cartilaginous fishes are very abundant in their 
beds, and Mr. Tuomey referring to a locality at Bee's ferry on 
the Ashley, remarks, " It would seem as if about the close of the 
eocene period, these voracious monsters, conscious of their ap- 
proaching end, had congregated here to die, and it is no exagger- 
ation to say, that more than a bushel of fishes' teeth had been 
collected here within a few years. I have visited the locality 
several times, and never without finding a large number of 
specimens." 

The fossils mentioned as occurring in these beds are the fol- 
lowing : — 

Mammalia. — Equus, (teeth.) Palaeotheria, (teeth.) 

Tapir, " Manatus, (ribs.) 

Zeuglodon, (head and vertebras.) 

RcpTiLiA. — Chelonia. 

Puces. — Pristis, 1 species. 

Ptychodus, 1 " 

Myliobates, 5 " 

Carcharodon, 10 " 

Corax, 4 " 

Galeocerdo, 6 " 

Mollusc A. — Cephalopoda, 
Gasteropoda, 
Lamellibranchiata, 

Also of Cirripedia, 3 species, and of Corals I species. Of these 
deposits, Mr. Tuomey remarks, " that the existence of the re- 
mains of terrestrial mammalia shows that they couYd not. \\aN^ 
been deposited at a great distance from land." 



Hemipristis, 

Glyphis, 

Otodus, 


2 species. 
1 « 
4 " 


Oxyrhina, 
Lamna, 


9 " 
9 " 


Ceelorhyncus, 


1 " 


1 species. 

7 " 




12 " 
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With the account of the eocene strata we have a list of the 
fossils common to both the burr-stone and the strata of Ciaibome, 
Alabama, which shows conclusively that they are equivalent. 
This list embraces no less than 58 species. 

Fossils common to the Cretaceous and Eocene formations, — 
The following are given as common to both these periods:^ 
Ammonites placenta, Terebratula Harlani, Plagiostoma gregale, 
Grypha^a mutabilis, Ostrea panda, Trigonia thoracica ? and also 
two species at least of EJchinoderms. 

The announcement in this list by Mr. Tuomey, of ammonites 
common to both the cretaceous and tertiary formations, will not 
fail to surprise our palaeontological readers, as it has been hitherto 
supposed that this genus ceased to live before the period of the 
tertiary deposits. As strong evidence of the existence of this 
fossil in our tertiary will be required, before its presence there will 
be admitted, we give Mr. Tuomey's account of the discovery. 

'' In 1846, I happened to be in Wilmington during the progress of 
an excavation in the conglomerate of that place. The excavation was 
made on the side of the hill on which the city stands, and in the upper 
part of the conglomerate, where it was in contact with the mioceoe. 
I found the surface perforated with lithodomous shells of miocene spe- 
cies, showing that it was the bed of the eocene ocean at the time that 
the latter formation was quietly deposited in it. 

^^ I was not a little surprised to find here a Trigonia, at least related 
to T. thoracica^ Mort., if not identical with it, together with several well 
characterized casts of Ammonites placenta, Dekay, a fossil found in 
the cretaceous beds of Delaware, and in those of the Peedee, South 
Carolina. 

^* Seeing that this bed is a conglomerate, I set myself to examine the 
probability of these fossils being washed from the cretaceous beds, 
higher up the river, upon which it rests. The conglomerate is com- 
posed for the most part of rolled calcareous pebbles, agreeing with the 
mass in which they are embedded, and it is well known that lithologically, 
the cretaceous beds of North and South Carolina are entirely different, 
and hence I could not fail to detect any thing brought from that forma- 
tion. The casts are composed of the white limestone ; and the casts 
of eocene fossils, with which they are associated, are so perfect, that 
I was forced to the conclusion, that the molluscs belonging to these 
shells, lived and died where they are entombed.^^ 

The fact that ammonites were found only in a bed of con- 
glomerate, and that Mr. Tuomey himself questioned as to the 
probability of their having been washed from the cretaceous 
beds, notwithstanding his conclusion to the contrary, will leave 
some doubt on the minds of many on this point. Considering 
however, that there are other fossil species, as the Ostrea panda 
and the Gryphaea mutabilis, which were certainly contemporane- 
oiis with the Ammonites placenta in the cielajtieox]^ ^x\od^ and 
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which are now unquestionably found in the eocene tertiary of 
South Carolina, we see no reason to doubt the conclusion that 
Mr. Tuomey came to in regard to the Ammonites placenta, found 
by him at Wilmington, notwithstaDding the fact that no Ammo- 
nite had previously been found either in the tertiary of this coun- 
try or in that of Europe. If one species survived the change, 
many might, and probably did. 

Pliocene. — Scattered over the state, at various localities, par- 
ticularly in Darlington and Sumter districts, are marl deposits of 
an age later than the eocene, and which, following Mr. LyelPs 
classification, Mr. Tuomey includes in the pliocene ; as they are 
found to contain a much greater proportion of recent shells than 
the miocene beds of Virginia and Maryland. In the districts 
named, the pliocene rests immediately on the cretaceous marls. 

Fossils of these beds. 

Hajoialia. — Mastodon, Cervus. 

Pisces.— Carcharodon. Galeocerdo. Saurocephalus. 

Lamna. Heraipristis. Coeiorhynchus. 

HoLLuscjt. — Brachiopoda, 1 species. 

Gasteropoda, 78 " of which 39 are recent. 

Lamellibranchiata, 109 " " 47 •* " 

Also of CiRRiPEDiA, 2 species, of which I is recent. 

PosT-PLiocENE. — The post-pliocene deposits of South Carolina 
occupy the line of the coast for about ten miles inland, rest- 
ing upon the pliocene in Horby and Georgetown districts, and 
south of this upon the eocene rocks. They are composed of 
beds of sand, clay and mud, their whole thickness being about 
sixty feet. 

Mammalia. — ^Mr. Tuomey found some fragments of bones in 
the post-pliocene, which he concluded to belong to the Mega- 
therium. 
Pisces. — Carcharias, Lamna. 

Myliobates, Diodon. 

Trichiurus. 
MoLLuscA. — Pteropoda, 1 species. 

Gasteropoda, 39 ^' 

Lamellibranchiata, 65 '' 

Also of Cirripedia, 1 species, Echinodermata 4 species, and 
Polyparia 2 species. 

AixuviuM. — This in turn is noticed, and the question consider- 
ed here whether the southern coast is subsiding as has been al- 
ledged. Our author concludes that it is not, and sho^s XVv^ e,\*\- 
dence brought in favor of such a view to be due lo olViei c,^xvsfc^. 
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Recapitulation, — ^Mr. Tuomey presents the following as the 
results of his investigations in the tertiary deposits. 

<< 1st. That they are situated in a vast depression in the creta- 
ceous rocks, which however are only visible on the east and 
northeast. 

*' 2d. That the eocene consists of three well defined groups: 
1. The burr-stone formation, composed of thick beds of sand, 
gravel, grit, clay, and burr-stone, amounting to at least 400 feet 
in thickness — and underlying the calcareous beds. Its upper por- 
tions are characterized by beds abounding in silicified shells, for 
the most part identical with the Claiborne fossils. As these are 
littoral shells, they probably occupied the coast while the Santee 
beds were forming in deep water. The materials of which this 
formation is composed, are the ruins of the granitic and meta- 
morphic rocks of the upper districts, which may often be traced 
to their origin. 2. The Santee beds, consisting of thick beds of 
white limestone, marl and green sand. These are best seen on the 
Santee where, interstratified with the green sand, they dip gently 
towards the south. The coralline marl of Eutaw is found near 
the upper edge of these beds. 3. The Ashley and Cooper beds, 
which are the newest eocene beds of the state. The marl of 
these is characterized by its dark grey color and granular texture, 
while the remains of fishes and mammalia give its fossil remains 
a peculiar character, and leave no doubt of the position assigned 
it, at the top of the eocene series. These together with the 
Santee beds, must amount, at least to a thickness of six or seven 
hundred feet. 

'* 3d. That although these strata contain, throughout, charac- 
teristic eocene fossils, yet they also enclose some cretaceous forma 

<< 4th. That the middle tertiary of the state, composed of beds 
of sand and marl, highly fossiliferous, is scattered, like similar 
beds in other places, over the eocene and cretaceous formations, 
in isolated patches. That the proportion of recent species in- 
creases towards the south ; and that the extinction of species 
seems to proceed in that direction, as is proved by the fact that 
the recent forms, which are also fossil, belong to a more southern 
fauna — there being but one or two exceptions. 

" 5th. That in South Carolina, the proportion of recent spe- 
cies in this formation amounts to forty per cent. I have therefore 
referred it to the older pliocene. 

*' 6th. That the post-pliocene is confined to a belt along the 
coast of about eight or nine miles in breadth. The fossils are 
nearly all referable to recent species now inhabiting the coast: a 
few, however, belong to the fauna of Florida and the West In- 
dies. An elevation of the coast has taken place since the deposi- 
tJon of these beds, which it is probable has given the rivers of 
lAe Atlantic slope a western tendency. 
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'' 7th. That the submerged stumps of trees, found below the 
level of high tide along the coast, are not the result of subsi- 
dence, properly so called, but must be referred to the encroach- 
ment of the sea upon the land, and to the peculiar character of 
the deposits in which they grew. 

"That the almost entire absence of fluviatile shells in the 
recent and tertiary deposits, is mainly due to two facts : 1. That 
there is a considerable space between the line of brackish and 
salt water, where neither fluviatile nor marine forms can exist. 
2. That the streams have not transporting power sufficient to 
bring down fresh water shells. So long as these circumstances 
exist there can be no mixture of fluviatile and marine shells." 

Practical Geology, — With the tertiary, of course, the portion 
of the work devoted to descriptive geology ends. The remain- 
der of the volume, excepting the appendix, is devoted io practical 
or economical geology. Under this head we have presented by 
the author an interesting and valuable treatise upon soils in gen- 
eral, their classification, physical properties and chemical compo- 
sition : — Upon the composition of cultivated plants : — manures, 
animal, vegetable and mineral, with their effects: — rotation of 
crops and draining : — lime burning : — metallurgy : — the manu- 
facture of iron : — the extraction of gold from its ores : — and upon 
the materials used in the arts found in the state, &c. &c. The 
greater portion of this we pass over without particular comment ; 
not that it is of less interest than other portions of the work, 
but because it relates to matters not exclusively concerning the 
geology of South Carolina. We will touch, however, upon one 
or two points. 

Of the extraction of gold from its ores, Mr. Tuomey gives a 
detailed account, hoping thereby to call the attention of inventors 
of machinery to the very rude processes by which it is effected, 
in order that some improvemeiU may be made in the machinery 
used. He therefore particularly describes all the means adopted 
at the mines for the separation of the metal, and gives figures of 
all the various machines used in the state for the pur|)ose. We 
mention this fact, because our article may meet the eye of some 
reader, who will learn by it what is required, only to supply the 
want. 

Of the metallic substances found in the state, besides gold and 
the oxyds of iron, of which notices have been taken, the fol- 
lowing are enumerated : manganese^ leadf copper, bismuth, gra-* 
phite, oxyd of titanium, sulphuret of iron. 

A number of mineral springs are mentioned as occurring in the 
upper districts, some of which are visited for their medical virtues. 

Appeiidix. — In the Appendix, a catalogue of the fauna of South 
Carolina is given, prepared by Dr. Lewis R. Gibbes oi iVv^ ^o\i>X\ 
Carolina College, 
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In concluding a notice of this work, we will remark, that we 
think a good geographical map should have accompanied it. It 
is indeed absolutely necessary in order that the text be fully un- 
derstood, that the reader have one before him. This want would 
not be felt as it is, if the localities cited were given on the geo- 
logical map, which is not the case, excepting so £Bur as relates to 
the districts. 

We cannot refrain too from expressing our strong regret, that 
the figures of the fossils of the state were not published, as was 
intended by Mr. Tuomey. It seems from a postscript to the 
preface, that while the report was passing through the press, be 
was informed, *' that the committee on publication had decided 
that the plates containing the figures were not essenHal^^^ and 
they were therefore omitted. 

We will not however complain of this as showing any want 
of liberality on the part of the state. She has done well in pre- 
senting to the world what she has, and in behalf of that world, 
we would thank her, and rejoice in what is received from her 
hands. 

To Mr. Tuomey we extend our congratulations, that his labors 
are now brought to a successful close. We believe he will have 
constantly increasing evidence that he has not labored iu vain. 



Art. VII. — Some Observations upon Emulsine and its Composi- 
tion ; by B. W. Bull, Hartford, Conn. 

The following investigations were made in the summer of 
1848, at the suggestion of Prof von Liebig, in the hope of elicit- 
ing some farther information in relation to the constitution and 
properties of this substance. The method at first employed in 
preparing emulsine was that of Ortloff, as recommended by him 
in the Archiv. der Pharmacie, vol. 48, page 12,* which is the fol- 
lowing : " The sweet almond powder already freed from oil by 
pressure, is to be stirred with about three times its weight of wa- 
ter, and the mixture, placed in a wide mouthed loosely covered 
glass vessel, is to be exposed to a temperature of 15^ to 20° R., 
during five or six days, till all the albumen ? is destroyed by the 
consequent fermentation. The fluid is then to be filtered off, and 
the emulsine precipitated by adding strong alcohol in sufllcient 
quantity, and subsequently dried at a temperature not exceeding 
30° R." It is described as a " reddish gray or reddish yellow 
mass, gum-like and brittle ; in small pieces, horny, transparent, 
with a glossy lustre externally and internally dull." 



♦ For an abstract of this paper, see Berzelius Jahres-Bericht, 27th Yolume, page I 
S0d, German ecUtioa, ■ 
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Ortloff further mentions that a precipitate in a solution of 
emulsine is a proof that all the alumina was not decomposed, in 
consequence of the period allowed for fermentation hav^ing been 
too short ; that freshly precipitated emulsine redissolves entirely in 
water, and after being dried, redissolves, leaving a residue con- 
sisting of phosphates of lime and magnesia, while the solution 
contains only traces of inorganic matter. Among other charac- 
teristics of emulsine according to the above chemist, is that of its 
being free from sulphur, a conclusion based upon the fact that 
treated with caustic potassa it does not form sulphuret of potas- 
sium and continues to precipitate lead salts white ; a result quite 
at variance with those which I have obtained by a similar 
treatment. 

A couple of trials in which the above method was followed, 
did not afford me favorable results. The mixture became quite 
sour, but even after the lapse of nine days at the givei] tempera- 
ture, a filtered portion continued to give a strong precipitate with 
acid, and on the addition of alcohol, the substance thrown down 
did not redissolve by the addition of water. After numerous at- 
tempts, I have found it preferable to prepare emulsine as follows. 
The finely powdered sweet almonds, already freed from oil by 
cold pressure, are made into an emulsion with as small a quantity 
of water as possible. Three times their weight of water is suf- 
ficient, and with this amount they can be treated twice, using 
two-thirds of the water at the first, and the remainder at the sec- 
ond treatment. It should be strained through a linen cloth and 
the residue both times strongly expressed. The resulting fluid is 
afterwards to be placed in a suitable vessel and exposed to a tem- 
perature of 20^ to 25^ 0. Within twelve hours, if untouched, 
it separates in two parts. A creamy coagulum, forming perhaps 
one-fifth of the whole, rises to the top. It is generally of a yel- 
lowish white color, though sometimes tinged with pink on the 
surface. The transparent watery fluid undeneath is light yellow, 
quite limpid, and after standing two to three days, gives no pre- 
cipitate with acetic acid. By adding alcohol, a precipitate is ob- 
tained which entirely redissolves upon the addition of water. If 
the vessel has not been moved during the process of separation, 
the cos^ulum assumes so firm a consistence that the watery por- 
tion can be almost entirely removed by means of a small syphon, 
without admixture with the former, in which case it filters very 
readily. As soon as the separation has taken place, the liquid is 
ready to be filtered oflf and precipitated by alcohol. For reasons 
which will be given below, I do not think it at all necessary for 
the preparation of pure emulsine that the fluid shall have ceased to 
be aflfected by acetic acid, or that the substance thrown down by 
this reagent should be removed by the addition o( \l '\u eT.c^^'a. 
As J wished however to examine the acetic acid pTee"\p\l«Xe^ \>cv& 
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liquid was generally filtered from the coagulum as soon as the 
separation had ensued, and to the filtrate acetic acid was added 
till no farther precipitate was produced. From the liquid filtered 
from the precipitate, the emulsine was then thrown down by alco- 
hol of 85 per cent., a double volume of which I have found ne- 
cessary. In the alcoholic fluid a small quantity still remains 
in solution, and a farther addition of alcohol is necessary if the 
whole amount is desired. For this reason as small a quantity 
of water as possible has been recommended in preparing the 
emulsion. 

Obtained in this way, and washed with alcohol of 85 per cent 
upon a filter with subsequent drying in the air, I have found 
emulsine very similar in appearance to that described by Mr. Ort- 
loff, being a transparent gum-like brittle substance of a dark red- 
dish brown color, without odor, and not possessing any positive 
taste. It dissolves with difficulty after maceration in water or by 
rubbing in a mortar, leaving behind a residue totally insoluble in 
water, and containing besides phosphates of mc^nesia and traces 
of lime, a large amount of organic matter. This insoluble resi- 
due, after being thoroughly washed with distilled water, still gives 
distinctly the characteristic reaction of emulsine with amygdaline. 
The proportion of organic matter which it contains is very vari- 
able. Four experiments gave me as follows : 

No. I. No. 2. No. 3. No. 4. 

Organic matter, 56 69-45 59-48 80-27 

Ash, 44 30-55 4052 19 73 

Too" 100 00 100-00 100-00 

The solution is opalescent, and possesses in the highest degree 
the property of decomposing amygdaline into bitter almond oil and 
hydrochloric acid. 

Dried in vacuo over sulphuric acid, it presents very nearly the 
same appearance. Its color however is not generally as dark, 
sometimes inclining to a brownish yellow, and at othera to a 
brownish red. When dried with free access of air, it absorbs 
moisture with avidity while the alcohol is escaping ; if the atmo- 
sphere is at all damp, and if left upon the filter, it penetrates the 
pores of the paper in this state, to which it adheres with great 
tenacity when dry. 

The dark colored appearance of emulsine as obtained in this 
way, so very different, not only from the almonds themselves, 
but also from that of the most freshly precipitated substance, 
which is always white, leads to the conclusion, that while dry- 
ing, it undergoes some change from the action of the air, which, 
though possibly not affecting its ultimate composition, still would 
reader the analysis of a less colored pioducl uiotft «axS&£d£.tQrY- 
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e use of a few precautions has enabled me to obtain emnlsine 
fectly white and consequently differing in appearance entirely 
D that described by Robiquet and Ortloff, who both agree in 
ribing to it the color mentioned above. 

f the freshly precipitated substance is at first washed out with 
iDg alcohol till all soluble matter is removed, afterwards with 
olute alcohol till deprived of every trace of water, and at last 
d upon glass in vacuo over sulphuric acid, it is obtained in 
w-white brittle masses, entirely opaque, without lustre and 
iking with a dull starchy fracture. It is also more soluble 
n that prepared in the ordinary manner as at first described. 
xve not succeeded in all cases in obtaining a white preparation, 
. have found by experience that the following are requisite 
success. It should be prepared in small quantities in order 
t it may dry as rapidly as possible. The powder remain- 
after pressure of from one to two pounds of the kernels, is a 
able amount to operate upon. From one pound of the ker- 
I I have generally obtained six grammes emnlsine, and this 
ntity can be conveniently dried under one receiver of ordi- 
y size. 

t should previously be freed as much as possible from alcohol 
pressure between unsized paper, and afterwards placed under 
receiver in glass or porcelain vessels, (watch-glasses answer 

purpose very well,) in layers of not more than one or two 
3S in thickness : if thicker, or if from other causes it is not dried 
the expiration of twelve hours, it assumes a more or less yel- 
r or reddish tinge. If large quantities are taken, the time 
uisite for filtering and washing is unavoidably prolonged, and 
reparation more or less colored is the result. When dried over 
phuric acid, in a receiver from which the air has not been ex- 
isted, but after having in other respects been treated as above 
: mentioned, it appears to absorb moisture even then, and be- 
ties upon drying, gum-like transparent and yellow. Still it 
s not seem to form any definite combination with water, for a 
tion of this gummy transparent variety upon being reduced to 
vder and dried over sulphuric acid till a constant weight was 
ained, did not suffer any farther diminution in weight by ex- 
are to a temperature of 100^ C. 

{ dark colored emnlsine is redissolved in water, separated by 
Ation from the insoluble portion and re-precipitated by alcohol 
h subsequent drying in vetcuo, it becomes snow-white even if 

treated with absolute alcohol. 

t is generally more or less transparent however, and preserves 
lossy lustre externally. But this is not an economical method 
obtaining it, as a large amount of the substance employed re- 
ins undissolved. Both the white and colored emu\B.vw^ '^^*^<^ 
jbaiacteristic property of decomposing amygdaime in \\\&\vv^- 
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est degree, and apparently to an equal extent. The presence of 
foreign substances injures this reaction, and even the presence of 
a small amount of alcohol or acetic acid prevents it altogether. 

7%e property of being precipitated by alcohol does not belong 
to emulsine in itself^ and this method of its preparation and pre- 
cipitation from the other substances rests upon the phosphates 
which are held in solution by it, and they have so much affinity 
for each other, that I have not succeeded in separating emulsine 
from these inorganic substances without destroying its property 
of decomposing amygdaline. Emulsine has a decidedly acid reac- 
tion. When washed out with alcohol till the latter comes away 
entirely neutral, the moist emulsine reddens litmus strongly ; dried 
emulsine is also acid when redissolved. To this acid property is 
owing the presence of the earthy phosphates in the almond emal« 
sion, and to their insolubility in dilute-d alcohol and simultaneous 
affinity for emulsine, must be ascribed the cause of the precipitation 
of the latter by the addition of alcohol. In proof of the preced- 
ing remarks, the following may be mentioned. I neutralized an 
emulsion of almonds by means of a careful addition of lime water, 
which precipitated the phosphates entirely. The filtrate did not 
contain a trace of phosphoric acid, reacted in a marked man- 
ner with amygdaline, but was not precipitated by alcohol. Am- 
monia acts in the same way. The liquid becomes cloudy indeed, 
on the addition of alcohol, but it is not cleared by filtration, and 
only after several days does a scarcely appreciable precipitate ap- 
pear. A solution of emulsine neutralized in this way, if left by 
itself, exposed to the ordinary temperature of summer, commences 
to decompose in a few days, and assumes a disagreeable odor ; the 
liquid becomes turbid, deposits, but does not again acquire an 
acid reaction. 

Emulsine is not coagulable by heat A solution of it becomes 
cloudy at a temperature of 35^ to 36^ 0., at 45^ it is quite opaque 
and milky, and at 85^-90^ deposits a snow-white granular sub- 
stance. When exposed to the heat of a water bath even a num- 
ber of hours, the filtrate on additional heating still continues to 
deposit, but if the liquid is carefully heated over a flame to the 
boiling point and maintained at that temperature a few moments, 
the filtrate possesses the singular property, upon again being heat- 
ed to ebullition, of becoming quite opaque, with separation of 
bulky flocculent masses, which perfectly redissolve upon cooling, 
and the liquid becomes as clear and limpid as before. The re- 
peated action of heat is followed by the same result ; the floccu- 
lent matter redissolving perfectly, after being produced several 
times. The granular precipitate which is formed amounts to 
about ten per cent, of the emulsine employed. It is perfectly 
white^ easily reduced to a fine light powder, and leaves a neutral 
asJj, amountiag in one instance to 4B'74 pet ceiL\..^«ixvdia another 
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to 59*11 do., consisting of phosphate of magnesia with a small 
amount of lime. The accompanying organic matter contains 
nitrogen, but no sulphur could be detected by treatment with 
caustic potassa and lead salts. 

It 18 quite apparent that this is not a coagulation but rather a 
decomposition, and that emulsine does not possess the property of 
being coagulated heretofore ascribed to it. The filtrate contains 
a product of this decomposition which is precipitated by strong 
alcohol in the form of a white granular substance, amounting to 
nearly thirty per cent, of the original quantity, and which, when 
dried, after washing with alcohol and ether, remains in white 
opaque masses, somewhat tenacious and quite difficult to pulver- 
ize. It contains a large amount of earthy phosphates varying in 
different samples from eighteen to thirty-five per cent. From the 
following analyses it appears to diflfer materially from emulsine in 
its amount of nitrogen, which is in proportion to the carbon as 
1 to 12. 

I. -4875 grm. substance containing 81-15 per cent, organic mat- 
ter, corresponding to *3956 grm., gave with chromate of lead, car- 
bonic acid *6265 grm., water -244 grm. 

II. *4045 grm., as above, corresponding to -3282 grm., gave 
with chromate of lead -519 grm. carbonic acid, and *199 grm. 
water. 

IIL '423 grm. containing 64*93 per cent, organic substance, 
corresponding to '2747 grm., gave with chromate of lead -4285 
grm. carbonic acid, and -1737 grm. water. 

IV. -4183 grm. as above, corresponding to -2718 grm., gave 
with soda lime -3735 grm. chlorid of platinum and ammonium. 

V. -412 grm. as above, equal to -2676 organic matter, gave 
with soda lime -3555 chlorid of platinum and ammonium, from 
which the following are calculated. 



c - 


- 4317 


4311 


42'48 


H - 


- 6-85 


673 


7-02 


N - 


- 8-62 


8-34 


8-48 mean 


O+S 


- 41-36 


41-82 


42-02 



100*00 10000 10000 

Neither of the above bodies possesses any power of decomposing 
amygdaline. This latter is decomposed by acetate of lead into a 
body containing sulphur and one free from it. The moist pre- 
cipitate by alcohol was redissolved in water, leaving a small insol- 
uble residue behind. To the solution was added neutral acetate 
of lead as long as a precipitate was produced. This precipitate 
was washed out with distilled water and decomposed by passing 
a stream of sulphureted hydrogen through it while ^us^tvd^^L 
in water. The exc&sa of su/phureted hydrogceu v^aa t^xxvo^r^^ 
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by exposure to gentle heat. The filtrate possessed a strong 
acid reaction arising in part from phosphoric acid and partly from 
an organic substance, a product of the decomposition. On con- 
centration it formed a syrupy ma^, which was uncrystallizable 
and decomposed by the action of caustic potassa with evolution 
of ammonia. The solution gave a reaction of sulphur with 
lead salts. 

The filtrate from the precipitate by acetate of lead, contained 
a large amount of unprecipitated organic matter. The lead wai 
removed from it by sulphureted hydrogen, and the excess of this 
latter and the acetic acid, as before by gentle heat. The residue 
was a neutral gum-like mass, very soluble in water, and formings 
jelly with a solution of caustic potassa. This substance contain* 
ed nitrogen but no sulphiur. Another substance ensues by the 
decomposition of emulsine by boiling, which is not precipitable 
by alcohol and is about one-quarter of the amount originally 
employed. 

Emulsine is entirely precipitated from its solutions by neutral 
acetate of lead. The filtrate does not give the slightest reaction 
with amygdaline, while the lead compound, after being washed 
and brought in contact with that substance, indicates very percep- 
tibly the formation of bitter almond oil. In this resf)ect my ob- 
servations agree with those of Ortlolf, and give a very simple ex- 
planation of the failure which has always attended those who 
have endeavored to prepare this substance after the method recom- 
mended by Robiquet, viz., "by first precipitating all the other o^ 
ganic matter from an almond emulsion by acetate of lead in excess, 
and then throwing down the emulsine, from the filtrate by means 
of alcohol." The statement of Robiquet, that emulsine is colored 
red by tincture of iodine, is not confirmed by my experience. On 
the contrary, a precipitate of a yellowish brown color is produced. 
A solution of emulsine exposed to the air at the ordinary sununer 
temperature, begins to decompose in four or five days with evolu- 
tion of gas. It becomes turbid, precipitates strongly with ace- 
tate of lead but not with acetic acid, and for some time does not 
lose the property of reacting with amygdaline. 

The sulphur in emulsine is indicated by treatment with caustic 
potassa and subsequent addition of lead salts, as also by fusion 
with saltpetre and soda. 

If to a solution of emulsine, neutralized with lime water in 
order to remove the earthy phosphates and prevent the subse- 
quent presence of phosphoric acid, and afterwards filtered, is add- 
ed neutral acetate of lead, a bulky precipitate is produced. The 
precipitate obtained in this way was washed with distilled water 
and afterwards decomposed by suspending in water and passing 
through it a stream of sulphureted hydrogen. The resulting j 
liquid, after the acetic acid and sulphuieled \vYdio%<wv ^xfc temor- ( 



fi. W. Bull an EnmUine and its CamposiUan. 81 

' evaporation, possesses an acid reaction, and on evaporation 
I a gum-like acid uncrystallizable mass. This substance 
ins nitrogen and is insoluble in alcohol and ether. It forms 
ible salts with baryta and silver, and a soluble one with 
esia, but could not be obtained in sufScient quantity for 
sis. The filtrate from the precipitate by acetate of lead 
ins a large amount of organic matter, which, when the lead 
Doved by sulphureted hydrogen, reacts quite neutral and 
i upon evaporation a gum-like mass, which also contains 

one occasion, in the hope of obtaining a larger amount of 
bove mentioned acid substance, I took a number of grammes 
Nshly precipitated undried emulsine, thinking in this way to 
the formation of the insoluble compound left behind when 
emulsine is redissolved, and the consequent loss of material, 
uite unexpectedly the resulting solution was not precipitated 
e addition of the lead salt. On the contrary, redissolved 
emulsine gave invariably a precipitate with that substance, 
le behavior of emulsine towards acetate of lead can only be 
ined by attributing it to the relation in which it stands to 
hosphate, a relation so delicate as to be disturbed or mate- 
altered by merely undergoing a drying process over sulphu- 
id. In favor of this opinion is the fact of the increase of 
anic matter in the insoluble portion remaining when dried 
sine has been treated with water, and the corresponding de- 
e of the same in the solutions showing that redissolved emul- 
is unable to retain so large an amount of phosphates in solu- 
as when first precipitated and undried, or in the state in 
h it exists in an almond emulsion. The per-centage of the 
phates present is very irregular and does not seem to be in- 
ced by chemical proportions at all, but the average results 
ned confirm the above statement. The large amount of 
salts in the substance at present treated of, is but another 
nee of their almost universal presence in all organized struc- 
f as well as of the important, though it must be confessed, 
tly understood rdle which they play in the animal and veg- 
e economy. 

ion distilling the alcohol from the liquid from which the 
sine had been precipitated, the residue became gradually col- 
and at the end of the operation was quite dark. Evaporated 
a water bath, it became a thick syrupy acid mass. Agitated 
ether, the latter became quite acid, and upon distilling the 
', a yellow acid liquid remained in the retort, which by a 
id treatment was obtained nearly pure and colorless. By 
-alization with carbonate of zinc and concentration, distinct 
rangular prismatic crystals were obtained, resemUvu^ WVdX.^ 
tie, bu^ not in suficient quantity for analysis, lu lYv^ s^iviYl 

*nj>8mue8, Vol Vni, Na 22, — July, 1849. 11 
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liquid, crystals were observed which were separated from the 
fluid, washed out with cold water and redissolved with the inten- 
tion of recrystallizing. A number of attempts, while operating 
on the amount obtained from small quantities of almonds, did not 
succeed, but on evaporating the residue from a large amount, sev- 
eral crops of quadrangular prismatic crystals were observed, which 
were treated with cold water in which they were not easily sota- 
ble, afterwards with alcohol which removed a lai^e amount of the 
coloring matter, and then recrystallized. This was a magnesia 
salt, and by treatment with animal charcoal and recrystallization 
did not become sufficiently pure for analysis. It was transformed 
into a lime salt, by treatment with milk of lime which threv 
down all the coloring matter with the magnesia. The excess of 
lime was neutralized by sulphuric acid and the sulphate of lime 
removed by concentrating the solution and redissolving in alcohol. 
From the alcoholic solution white acicular crystals, radiating in 
star shaped groups, were obtained in abundance. 

The following analysis shows that the original crystals were 
lactate of magnesia, and that the substance analyzed was the 
corresponding lime salt. I. *6252 grammes gave with oxyd of 
copper '7415 grm. carbonic acid and -269 grm. water. 

11. '569 grm. ignited with sulphuric acid, gave -345 grm. sul- 
phate of lime giving the following composition. 

C - - - - 
H - - - - 
O .... 

CaO ... - 

10000 10000 

Corresponding to the formula C^ H, O, CaO. 

The precipitate produced by acetic acid was examined and pre- 
pared for analysis, by washing with water and subsequent boiling 
with alcohol and ether to free it from the accompanying oil. In 
this state it is a fine light powder of a reddish tint, soluble in 
alkalies, and in warm concentrated solutions decomposed with ev- 
olution of ammonia, insoluble in dilute and partly soluble in con- 
centrated acetic acid and not precipitated from its alkaline solu- 
tions by alcohol. It contains nitrogen and sulphur, burns with a 
smoking flame, and leaves a trifling amount of ash with a neutral 
reaction. Strong hydrochloric acid dissolves it, forming a fine 
red liquid, which after a day or two turns to a dark purple. In 
sulphuric acid, it gelatinizes and turns through red to black with 
evolution of sulphurous acid. 

I. -274 grm. substance containing 1*59 per cent, ash, equal to 
-2697 grm. organic matter, gave with chromate of lead -6045 grm. 
carbonic acid and ^IGil grm, vjalet. 
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11. '5115 grm. as above, corresponding to -5034 grin., gave 
with soda-lime 1*266 grm. chlorid of platinum and ammonium. 

IIL '4125 grm. ditto, corresponding to *406 grm., gave 1083 
gim. chlorid of platinum and ammonium. 

lY. 1*4428 grm. ditto, corresponding to 1*4199 grm. fused 
with potassa and saltpetre, gave with chlorid of barium '058 
grm. sulphate of baryta. 

The precipitate treated with hydrochloric acid, again ignited 
and weighed, gave the above result at the second weighing. 

V. 2'156 grm. as above, equal to 2-1216 grm., gave with a 
similar treatment, sulphate of baryta -086 grm. at the second 
weighing. 

From the above the following results are calculated : 
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The proportion of nitrogen to carbon is as one to seven and a 
half. The per centage of carbon and hydrogen is very nearly 
that of the legumin from almonds of M. Dumas, but the per 
centage of nitrogen is smaller, and its reaction with acetic acid is 
quite different from that ascribed to this latter substance. 

A portion of fresh almond powder was macerated with ordin- 
ary alcohol at a moderate temperature, the filtrate evaporated 
to dryness in a water bath and treated with distilled water. A 
part consisting principally of oily matter remained behind, while 
the filtrate possessed a sweet taste, and wilh Trommer's copper 
test gave indications of the presence of sugar. From the reduc- 
tion of the copper, which took place at the ordinary tem}ierature 
within twenty-four hours, the inference was drawn that this sub- 
stance was present in the form of grape sugar. 

With a view of examining the free acid formed during the 
fermentation, an emulsion prepared as above mentioned, was ex- 
posed to a temperature of about 30^ a number of days. The sepa- 
ration of the coagulum ensued, which was separated from the 
liqnid by decantation, and the remainder exposed to the continued 
action of the air and heat. The watery fluid became more acid 
each day till after standing five or six days, when it began to ac- 
fiire a disagreeable odor, became turbid, and a white pellicle 
covered the surface. As the acid reaction at this stage appeared 
to diminish, the whole was then submitted to distillation. An 
aromatic liquor came over resembling very much vv\ oAoi \X\J5X qS. 
rose water, aud containing a small amount of a\coYvo\^ WXwaX. 
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the slightest trace of acetic acid could be detected even by the 
delicate test recommended by Bunsen, which consists in evapora- 
ting to dryness in contact with caustic potash and arsenious acid. 
The least trace of acetic acid is revealed by the formation of al- 
carsin. The distillate was treated with carbonate of baryta in 
excess, a part of which was dissolved and again distilled. The 
distillate was neutral and odorless. The residue in the retort 
was filtered from the excess of carbonate of baryta, and upon 
concentration a small amoimt of crystals were obtained, which, 
with a lens, appeared to be quadrangular prisms. Upon decom- 
posing their solution by the addition of sulphuric acid and gently 
warming, the aromatic smell was again perceived. 

The residue from the first distillation was sour, but the actual 
amount of acid present was so small that an attempt at analysis 
would have been useless. It is certain however that during the 
fermentation, no free acetic acid was formed, and attempts to find 
it in combination were also fruitless. 

The coagulum formed contains a large amount of oil ; it is en- 
tirely insoluble in dilute acetic acid, is dissolved by caustic alkalies 
with evolution of ammonia. It is insoluble in carbonated alkalies, 
and is decomposed by treatment at a very gentle heat (3(P to 
40^ C.) with a moderately strong solution, with escapement of 
ammonia. As the alkaline solutions of this and of the precipi- 
tate by acetic acid are not thrown down by alcohol, it is not 
necessary that they should be absent from the fluid before pro- 
ceeding to precipitate the emulsine. The fermentation takes place 
without any visible evolution of gas, unless allowed to remain 
till the liquid begins to putrefy. 

The ashes from the syrupy liquid from which the alcohol had 
been distilled have a strong alkaline reaction, and contain a large 
proportion of potash. 

The above facts lead to the conclusion, that the souring of an 
emulsion of sweet almonds has a very close resemblance to that 
of ordinary milk, l^he presence of lactic acid in a state of com- 
bination has been proved in the sour liquid, and there can be no 
doubt that the free fixed acid formed is also the same. The con- 
version of the sugar into lactic acid and the union of this acid 
with the bases which had held the caseous substance in solution, 
accounts for the appearance of the coagulum, and the subsequent 
non-appearance of a precipitate of acetic acid, as soon as sufficient 
acid has been generated by the fermentation, to precipitate all this 
caseous matter from its union with the alkalies. 

I come now to the elementary composition of emulsine, the 
analysis of which was rendered very diflScult by the large amount 
of inorganic matter with which it is encumbered, and which will 
account for the otherwise too great variation in the results. Not- 
withstanding this disadvantage lV\ftY ^le ^oi^cSfcXi^'^ ^<^\>&\ss& Vi 
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t>w that the substance precipitated by alcohol has a fixed com- 
sition. The analyses were made from emulsine of four differ- 
t preparations, dried at 100^ C, a process which required sev- 
il days, from the tenacity with which it retained moisture. 
K 6, was dried at 13(P C. The analysis No. 6, was made from 
lulsine prepared in the following manner. The fresh almond 
lolsion thoroughly agitated with ether, to dissolve the oil which 
18 present, was allowed to stand in a closely stopped vessel till 
3 liquid had evaporated in two parts, which occurred in the 
arse of a few days. The upper portion, a solution of the oil 
ether, was a thick opaque somewhat gelatinous mass. The 
der watery liquid was filtered off and immediately precipitated 
tb alcohol. Its composition will be seen not to vary materially 
HOI that of the others. 

L '354 grm. substance containing 23-78 pr. ct. of ash, equal to 
}98 grm. ash firee, gave with chromate of lead '435 grm. car- 
nic acid and '170 water. 

IL *565 grm. substance containing 36*79 pr. ct. of ash, equal to 
JOT grm. ash free, gave with chromate of lead '6826 grm. car- 
•nic acid and '233 grm. water. 

III. -499 grm. substance containing 36*79 pr. ct. ash, equal to 
20 grm. organic matter, gave with chromate of lead '5015 grm. 
rbonic acid and -2125 grm. water. 

IT. '5475 grm. substance containing 35*79 pr. ct. ash, equal 
615 grm. ash free, gave with chromate of lead '5415 grm. car- 
inic acid and *2335 grm. water. 

T. '4575 grm. substance containing 21*95 pr. ct. ash, equal to 
57 grm. ash free, gave with chromate of lead '5735 grm. car- 
»oic acid and '2235 grm. water. 

TL -6465 grm. sul^tance containing 34*83 pr. ct. of ash and 
jual to '4206 grm. ash free, gave '6655 grm. carbonic acid and 
BO grm. water. 

YII. '356 grm. substance containing 23*78 pr. ct. ash, equal to 
59 grm. organic matter, gave with soda lime '492 grm. chlorid 
platinum and ammonium. 

Till. '5203 grm. containing 21*95 pr. ct. ash, equal to *406 grm., 
ive with soda lime and subsequent ignition of the precipitate of 
Jorid of platinum and ammonium *3*265 metallic platinum. 
IX. 1*2197 grm. containing 25 pr. ct. ash, equal to *9147grm. 
ter mixture with nitrate of baryta and subsequent oxydation 
r fuming nitric acid, according to Weidenbusch's method of es- 
nating sulphur,* gave a precipitate of *0936 grm., which after 
oition, treatment with dilute hydrochloric acid, and a second 
eighing, aipounted to *086 grm. sulphate baryta, corresponding 
"OllS grm. sulphur. 

*Annalen der Cbemie and Pharmacie, vol. M, pa^ ^*l\. 
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Emulsine loses its capacity of reacting upon amygdaline with 
formation of bitter almond oil and hydrocyanic acid after expos- 
ure to a boiling temperature in solution, but retains this property 
very distinctly after exposure in a dry state to a heat of 100° 0. 
for hours in succession. 

Berlin, Proasia, Dec. 1848. 



Art. VIII. — Observations on Terraces; by James D. Dana. 

(Continued from yoL Tii, p. 14.) 

There is one point in the history of terraces which was not 
dwelt upon perhaps with sufficient fullness in my former commu- 
nication, and an additional paragraph is therefore here presented. 
But before entering upon it, I may make a few brief remarks on 
the observations by Mr. Chambers, in a preceding part of this 
volume.* 

In my former article, no particular kind of terraces was de- 
scribed ; those in view were such as Mr. Chambers mentions 
in his work, if I may judge from his descriptions, and his com- 
parisons to the terraces of this country. The remarks oflerri 
were intended simply as a statement of the effects of an elevation 
in producing terraces of different kinds simultaneously, — a de- 
tailed enumeration of those tests, which might prove whether t 
deposit were marine or not, — and a notice of the mode of fixing 
the exact value of these different tests in the cases in view ; and 
it was added that if no one of the tests of marine action conM 
be detected in the course of one or two hundred miles along the 
length of a valley, we should hesitate before asserting that the 
'deposits were marine. The evidence used for other strata is no 
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needed here, especially if we consider the wide theory based 
upon the facts. And I see not, by what authority, a private 
" protest" can be entered against such a course of investigation. 
Ihrine relics are too common a proof of elevations of coasts in 
all climates to be pronounced necessarily absent upon an uncertain 
general principle. 

An examination of American terraces, has led me to believe 
that in general, the terraced plain corresponds in its seaward slope 
with the descent of the river, although apparently horizontal. 
The most skillful use of the best instruments is often necessary 
to test the horizontality : for the descent of most of our rivers, 
for a considerable part of their course is less than one foot in a 
mile. The Connecticut, from Springfield to the sea, falls sixty- 
four feet, which is one foot a mile (not reckoning the irregulari- 
ties of its line) ; deducting for Enfield Falls, thirty feet, it leaves 
ouly i a foot a mile. The same river at Hanover, 175 miles in 
a direct line from its mouth, is 365 feet above the sea ; and de- 
ducting 30 feet for Enfield Falls, 50 feet for Hadley Falls, 70 
for Miller's and Montague's, 50 for Bellows, and 36 for White 
River, and also deducting 30 miles in length for the space oc- 
cupied by these several falls, it leaves for the rest of the descent 
about tV of ^ foo^ ^ m'\\e. The Mississippi from the mouth of 
the Ohio to the Gulf of Mexico, a distance of 1100 miles, has an 
average descent of only 3^ inches to the mile, and the Ohio in 
950 miles, averages but 5 inches. 

Again, if horizontality is proved, as apparently in Glen Roy, 
the question of a lake origin comes up for investigation. 

Hence the apparent horizontality insisted upon, may still re- 
quire further examination ; and if absolutely demonstrated for 
all the various terraces described, the question of origin yet re- 
mains open for investigation. 

The proof as regards Scotland is not so satisfactory but that 
Bome prominent geologists who have been on the ground — Mac- 
cuUoch, Buckland, Agassiz, Mr. David Milne, and others — ^have 
taken a view directly opposed to that of Mr. Chambers. 

The continuity of line between a seashore and inland terrace, 
cannot prove the seashore origin of the whole. I have already 
shown that the same elevation must produce simultaneously 
marine and river terraces. If the country forming the valley 
of the Mississippi were raised, from the Gulf of Mexico north, 
there would in some places be a terrace along the sea ; — there 
voald also be rapid excavations by the descending river en- 
croaching on its planes either side, and causing ultimately new 
bottom-lands many miles in width, with a terrace slope as their 
boandary; and the terrace slope of the river would be necesr 
aarily continuous with the " benches" of land \)OTd^t\T\% >X\^ 
sea and estuary. Will this continuity prove the N»Yio\^ Xo \vaN^ 
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been a sea-beach? And at the mouth of the Ohio, will the 
height of the terrace plane above the sea be a measure of the ele- 
vation that took place ? Terraces of the same epoch would ex- 
tend up the Mississippi more or less interrupted, another 1000 
miles and beyond ; and the height above the sea^ if the measure 
of the elevation, would prove an increase northward, while the 
actual fact might be a uniformity throughout, or even a some- 
what less elevation to the north. The formation of wide bottom 
lands from such a cause cannot be doubted, for their actual exist- 
ence about nearly all rivers proves it ; other considerations may 
hereafter be brought forward by the writer to illustrate this 
subject.* 

The point to which I would now direct attention is one of 
fundamental importance in these investigations. It is this: — 
The deposition of the stratified material which is terraced^ and 
the formation of the terrace plane and slope, are not necessarily 
of like origin. 

Whatever be the nature of the material that constitutes the 
Mississippi region, whether river detritus, accumulations by gla- 
cier action, or a filling in from the sea while the land was at 
a lower level, the river would flow on as now ; and if an ele- 
vation were to take place, the material existing there would be 
terraced, whether of one or the other origin. As above explained, 
there might be terraces of river origin, although the material were 
from a marine or glacial source : and the evidence from the te^ 
races with regard to amount of elevation would be the same in 
either case. Hence the question of the origin of the material 
and that of elevation are in part distinct. There may be river 
terraces, therefore, with the deposits either fresh or marine ; but 
it still holds that those of sea-beach origin must admit of proof 
to this eflect from some character, manifest in one place or an- 
other in the course of a distance of one or two hundred miles. 

Here then is another point, complicating still farther the inves- 
tigations respecting terraces. In the discussions upon drifl,— 
which have referred in part to the very material that constitutes 
the upland terraces — geologists are divided among the following 
theories. 1. That of marine transport during submergence ; — 2. 
that of marine transport over the emerged land, in consequence 
of violent earthquake action ; — 3. that of lacustrine or river ori- 
gin ; — 4. that of glacier origin ; — 5. (as we recently learn) that 
of sea-beach origin : — and the arguments for each hypothesis are 
strongly urged. It is hence obvious that there is the highest ne- 
cessity, before deciding upon these subjects, that every possible 
aid in search of truth be employed. 

♦ See Report by the -wntet on Oeo\,lSa:vV'EiXJ5«^\>> Wi,^^V 
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It should hence be remembered that — 

If the material is not marine in origin, in any part, it may be 
glacial, or lacustrine, or else a result of runtnng fresh waters in 
one or another mode : and the terraces may be either river, lacus- 
trine, or glacial terraces, and cannot be " sea margins." 

If the material is of marine oriffin, it may be either of sea- 
beach or deep water formation, and the terraces may be either a 
result of action along sea margins, or estuaries, or rivers, or bor- 
deriiig lakes, or bounding glacial valleys. These are points for 
investigation which no protests can set aside. 



Art. IX. — On some principles to be considered in Chemical 
Classifications ; by T. S. Hunt, Chemist to the Geological 
Survey of Canada. 

(Continued from vol yii, ii ser^ p. 405.) 

In illustration of this proposition, let us consider the basic re- 
lations of the different classes of coupled compounds — 1st. Acids 
with alcohols; if in some cases it were difficult to determine 
which is the body losing the hydrogen replaceable by a metal, an 
examination of the ethers would readily remove the difficulty, for 
as already observed, those of the hydracids show that the acid is 
the species to which the ether is to be referred, and by analogy, 
all the ethers and vinic acids are to be regarded as species of the 
saline genus to which the forming acid belongs. In accordance 
with this deduction and with the law of basicity already cited, 
the ethers of monobasic acids are neutral, those of bibasic acids, 
with one equivalent of alcohol monobasic, and with two neutral, 
while a tribasic acid produces, with three atoms of an alcohol a 
neutral ether, and with one a bibasic vinic acid. In these the 
alcohol acts as a neutral body, and hence for phosphovinic acid 
3+0- 1=2, but the alcohols are really in a feeble degree saline 
and monobasic, as is shown in such compounds as Cg (H, K)0 
and the mercaptids ; if they were to preserve this character in 
combination, the ether of a monobasic acid would be itself mono- 
basic. Cahours has found that the ethylic and methyl ic ethers 
of salicylic acid, which is monobasic, are capable of exchang- 
ing an equivalent of hydrogen for potassium or barium, so that 
the salts thus formed are in fact the ethers of potassic alcohol 
and methol. These ethers do not possess the power of combin- 
ing with ammonia, and are thus distinguished from ordinary 
monobasic acids; we cannot substitute NH^ for H in alcohol, 
which seems to be the reason of this apparently anomalous be- 
havior of these ether-acids with ammonia. 

Acids with Ammonia and other alkaloids, — TV\e i^X^Xaow^ qS. 
the amids to the ethers have been before noticed, «& sYvo'w'vcv^ ^ 

Second Smtas, Vol VIII, No. 22.— Julj, I849. \<i 
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close correspondence between the two classes of compounds ; the 
law of their basicity is known to be the same as that of the etherai 
The monobasic amid acids correspond to bibasic non-azotized 
ones, the bi-amids of which are neutral. The suggestion which 
M. Gcrhardt with his usual profound sagacity advanced several 
years since, that all the azotized acids (the nitric ones excepted) 
were acid amids, is strongly supported by late researches.* 

Ammonia like the alcohols, has the power of exchanging the 
whole or a part of its hydrogen for a metal, as in Kane's amidids 
of mercury, and such compounds as NK, and NHg„ and we 
might therefore expect to find the amids occasionally exhibiting 
saline properties due to this ; accordingly, Laurent has found that 
asparagine is capable of exchanging one equivalent of hydrogen 
for potassium, and Piria has described crystalline compounds with 
silver and copjier of analogous constitution. Asparagine is the 
binamid of the bibasic malic acid, and should therefore in accord- 
ance with the general rule be neutral, while it is in truth mono- 
basic ; at the same time its acid characters are but feebly devel- 
oped, when compared with proper acid-amids as the aspaitic and 
oxamic acids, for the reason that they are only those belonging to 
ammonia. Certain anhydrid amids exhibit the same tendency to 
exchange their hydrogen for a metal, e. g., paramide, and prussic 
acid, which is the formic anhydrid amid. The anilids and 
naphthalamids, as far as examined, appear to be subject to the 
same laws as the amids. 

Acids mth Carbohydrogens. — The stronger mineral acids only, 
form combinations with these bodies ; the sulphuric generally 
yields with one equivalent, a monobasic acid, in which an equiv- 
alent of its hydrogen is replaced by the elements of the hydro- 
carbon — HO, and a neutral body with two equivalents, e. g., 
benzene and naphthalene. These compounds, as M. Gerhardt 
has observed, are analogous to sulpho-methylic acid and sulpho- 
methol. 

Sulphomethylate, S(H(CH,))0, | 

Sulphomethol, S(CH,), O^ ^ 

Sulphobenzite, S(H(C,H, - 0))0, :; 

Sulphobenzid, S(C,H,-0),0, : 

The products which nitric acid forms with an equivalent of - 
these bodies throw much light upon the constitution of these 1 
and allied compounds; the first result of the action is generally 
the formation of a neutral compound analogous in composition to 
the sulpho-acids just mentioned. Benzene (C„ HJ yields nitre- 
benzid (C^ H, NO^), which corresponds to nitric acid in which 
C, H3 - O replaces H, thus N(C^ H, -OPj. These analogues 
of the ethers sometimes regenerate the acid and organic substance 



I 



* See Piria on Aspanigjiiie, Xm. 3o\ai3dBl lot ^Qr<T^\^%. 



I 



T. 8. Hutu on Chemical Classifkations. 91 

by the action of alkalies (as nitronaphthalene), but more frequently 
the decomposition is less simple. By the prolonged action of 
nitric acid aided by heat or the presence of concentrated sulphuric 
acid, the compound first formed reacts with another equivalent of 
the acid, eliminating a second time an equivalent of water ; the 
nitric species indeed comports itself with the acid, in all respects 
like the normal one, and the product is still neutral. In like man- 
ner some monobasic acids, as the benzoic, yield with nitric acid, 
two or three acids, containing respectively one, two and three 
equivalents of the nitric elements. These are strictly monobasic, 
notwithstanding the apparent contravention of the law S = -2'- 1, 
and if we consider their constitution in accordance with the prin- 
ciple before laid down, we shall find that the second nitric body 
is to be regarded as a coupled compound of the first, and so on. 
Thus nitrobenzid being nitric acid where C, H, - O replaces H 
or benzenic nitrate, binitrobenzid is nitrobenzenic nitrate, where 
0, H, NO. - HO = C, H, NO replaces the hydrogen of a sec- 
ond equivalent of nitric acid ; this being derived from a monoba- 
sic acid and a neutral body, is necessarily neutral. The same 
principle is applicable to the nitrobenzoic acids, as it is each time 
a monobasic acid which is coupled with the nitric acid ; nitro- 
phenisic acid contains the elements of three equivalents of nitric 
acid, and yet possesses but one equivalent of re[)laceablc hydrogen, 
because the saline hydrogen of all these has been eliminated, and 
only the original saline atom of the phenol remains. Represent- 
ing this acid as phenol, in which NHO^ replaces H,, thus; 
C JNH Oj,)0,* it is difficult to see why it should not be tribasic. 
The coupled acids which the sulphuric forms with many or- 
ganic acids, are striking illustrations of Gcrhardt's law ; with one 
equivalent of a monobasic acid, the compound is bibasic, but with 
a bibasic acid as the succinic, it is tribasic ; the elements of the 
succinic acid retaining in combination their saline capacity, while 
the sulphuric has lost one equivalent of its hydrogen. The ethers 
and ether-acids of these coupled bodies as the sulphacevinates of 
Melsens, show how far these principles may be extended in the 
study of organic compounds. 

It now remains to consider the nature of that class of chlorin- 
ized compounds in which chlorine may be regarded as replacing 
hydrogen, equivalent for equivalent. The close analogies sub- 
sisting between the ethers of oxygen acids and the sulphuric and 
nitric copulates of the hydrocarbons being kept in view, we see 
inC. H^ CI, (acetene chlore, Gerhardt.) the ether of hydrochlo- 
ric acid, which is at the same time a chlorinized species of ace- 
tene, C, H^. 

The relation between phenol and benzene, is precisely similar 
to that which exists between alcohol and acetene, ai\d vVve Vv>j^^c>- 



* JVecw, torn, lier., p. 97. 
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carbons are allied to certain oxygenized compounds, as H . is to 
H3 O. Alcohol with H CI eliminates H, O, and produces C, H « CI, 
but if it were to eliminate chlorinized water (C1H)0, it would 
afiford normal acetone (C,HJ. Phenol under certain circum- 
stances may probably react with H CI, and yield chlorinized ben- 
zene, C, H3 CI.* The monochlorinized compounds correspond 
to copulates of hydrochloric acid, and the products of the farther 
action of chlorine with the elimination of H CI, are species related 
to the parent acid, as binitrobenzene is to nitric acid ; chlorinized 
acetone is HCl, in which CfH^-H^C^H^ replaces H, and 
bichlorinized acetone is equally HCl where C^ H^ CI — H^C, 
H, CI is substituted for the same atom. 

The principles which we have attempted to develop in the 
preceding pages are dependent upon a more fundamental one 
which I have briefly announced in a late paper, and which as- 
sumes that the various saline forms are reducible to two, the 
types of which are seen in water H, O. and the protoxyds M3 0, 
and in hydrogen H, or the metals M, ; the first includes all 
oxygenized acids and the second the hydracids. But as many 
neutral oxygenized compounds which do not possess the saline 
character are still derivations of acids which are referable to the 
type of H ., O, we may regard all oxygenized substances as be- 
longing to this type. As nitric acid and alcohol are water, an 
equivalent of whose hydrogen has been replaced by non-saline 
elements, (NO, in the one case and C, H^ in the other,) and are 
necessarily monobasic, so is hydric ether, the result of the com- 
plete replacement of the hydrogen, a neutral substance.f 

In the same way Mj is the type of the hydracids in which one 
atom has been replaced by chlorine; of the metallic chlorids; 
of the molecule of chlorine CI CI ; of the metals and their various 
alloys ; and moreover it follows from the relations of H CI to the 
chlorinized hydrocarbons, of all that numerous class of combina- 
tions which are composed of those two elements, as well as the 
alkaloids which may be regarded as amidized species of them 
and which are equally susceptible of substitutions by chlorine. 

In considering the relations of the various ethers and the chlo- 
rinized species of the oxygen acids, the two formed seem so 
closely assimilated that it is difficult to discriminate between them, 

* This nmy probably be effected by distilling a sulphophennte with an alkaline 
chlori<l ; by substituting a nitrate or other salt, wo should expect to obtain a seritf 
of compounds corresponding to ethers. 

t Am. Jour., Sept., 1848, p. 173, and Memoirs of M. Laurent, An. de Chem. et de 
Phys., Nov., 1846. While nitric acid N HO 3 is H (NO,) 0, the result of the complete 
replacement of H will be (N02)aO or the unknown dry nitric acid, homologue of 
the so-called anhydrous phosphoric and arsenic acids, which are equally (PO,)aO, 
Ac The formation of the arsenic anhydrid by heat is eviden^ the reaction be- 
tween 2 eq. of the acid eliminating an e(\\ih«l«a\. oi 7r«.teT^ Ab HO 3a=(H(A8 j )0 
-H^^ O, J0=(A8 0, )a O+H, O. 
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and a farther inquiry shows that they are indeed the same, or 
rather that one is a simple derivative of the other. The relation 
is that which exists between alcohol and acetene. or water and hy- 
drochloric acid. If a molecule of chlorine (CI CI) reacts with one 
of a metallic oxyd M, O, it generates a chlorid in which one of 
the atoms of CI is replaced by M, and a hypochlorite which is 
(CI M)0. The origin of the form M, O is then the replacement 
of M in M, by the elements of an oxygenized body — M; the 
reaction therefore eliminates two new bodies of the same forms 
as the originals. 

It will be seen that I have in this exposition recognized the 
theory of double atoms first advanced by M. Ampere and since 
so ably supported by M. Laurent.* The idea which he at first 
applied to the reaction of chlorine and hydrogen, to explain the 
formation of hydrochloric acid in accordance with the received 
theory of double decomposition, is in fact the principle which 
governs all that class of reactions which have been considered 
in the present essay and which find their type in the mutual de- 
composition by which HH' and CI CI' become H CI H CV. 

The chlorids of bromine and iodine as I Cl^ , I have in the paper 
previously quoted, referred to a polymeric modification of this 
type which may be represented by M^, to which belong also 
PClj and As CI,, while PCI3 and the corresponding compounds, 
are species of another polymere which is composed of two mole- 
cules or M^. The existence of polymeric organic compounds 
being established, it might be expected that similar affinities would 
be operative among less complicated bodies and even among 
the elements themselves; but I believe the first application of 
the idea was in the paper already referred to, where an explana- 
tion of the anomaly in the density and combining volume of 
nilphur vapor was proposed, upon the ground that crystalline 
sulphur was a combination of these molecules of sulphur in one, 
vhose equivalent as deduced from its vapor and the comparison 
of its atomic volume with that of oxygen was shown to be 48, 
(0=8), and its formula consequently S 3. The allotropic form of 
oxygen known as ozone was suggested to be a polymeric modifi- 
cation of the element corresponding to S3 and SO^, to both of 
which it seems allied by its properties. 

I think that the application of a similar view will explain many 
if not all of the so-called cases of allotropism, which do not ap- 
pear to difier from the phenomena characterized in organic chem- 
istry by the terms isomerism and polym^rism. Two stales of 
the metal chromium have been distinguished ; the one soluble in 
hydrochloric acid and the other resisting the action of aqua-regia. 

* See hiB Memoir Jlecherchcs but les combinaisons azot^A, a^xe8A^ (\mo\a^^ kosi. 
de Chem, et de Pbya^ Nor^ 1846, 
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The first corresponds to iron and the allied metals in their ordi- 
nary condition, while the second appears to be connected with 
M, which in permanganic and perchromic acids, is found equiv- 
alent to CI. The passive state of iron induced by electricity and 
many other agencies, suggests itself as analogous to that of insol- 
uble chromium.* 

The constitution of gaseous nitrogen as I have shown in the 
previously quoted paper is probably NN, (N=7~0 = 8,) corres- 
ponding to the two volumes of vapor, and differs in the conden- 
sation of its molecule from its congeners, phosphoric and arsenic 
in their ordinary condition. May not the allotropic condition of 
phosphorus alluded to by Berzelius, be an analogous molecular 
condition of this substance ? The question would be solved by 
a determination of its density in that slate. 

The difference in the specific densities of the two crystalline 
forms of carbon, seems to indicate that the diamond has double 
the atomic weight of graphite, and there are reasons for suppo- 
sing that charcoal is a still higher polymeric modification of the 
elementary carbon .f If these suggestions lead to an explanation 

* ThoBC substances which are cunsidered elemcntarj may change their equivalenti 
at the same time undergoing a correHpoutling chan«ni in their density, and as we ob* 
tain from the ordinary equivalent and density an idea of ** the volume of the atom' 
we say of those forms having an increased density and a corresponding increase of 
equivalent (so that the atomic volume remains unchanged), that two or more of the 
ordinary molecules have united in one. lliis is illustrated in the case of sulphur, 
and also in those salts of merciu-y and copper where these metals imite in twice 
their ordinary equivalents. In the one Mercurecinn (Qerhardt) with an atomic wei^t 
of 100, (Hs=l) is the equivalent of H ; in the other, mercurosum (G.) =200, enjoys the 
same power in combination. So of Cu cupricum^ and Cu f ettpronan^ atomic volume 
with it,^ are cases in point, and we might say that the atom of iron has one-third the 
commonly received equivalent, and that Fe^ is made up of two and Fe of three 
atoms of elementary iron. The so-called elements may then possess different atomk 
weights which enjoy a simple relation to each otlier, and in these different states ex- 
liibit very different characters. When we speak of one of these as containing two or 
three atoms of another form, condensed in one, it is only an expression, in accord- 
ance with previously existing ideas. We can no longer attach to the atomic weisfati 
of the supposed elements, an absolute value, and thus one of the characters whidi 
served to distinguish them from known compounds ia rendered of no importance. 

f The experiments of Mr. Uatchett, (Philos. Trans., 1805.) show that charcoal, by 
the pn)longed action of nitric acid, is dissolved and converted into a soluble, astrin- 
gent, azotized body, described by him as artificial tannine, w^hich has aU the char- 
acters of an organic substance of a pretty high equivalent. As the action of oxyd- 
izing agents seldom if ever results in the production of a body higher in the oreaiue 
scale than the parent substance, and as we can scarcely expect the polvmorphosis 
of elementary carbon under the circumstances to form an organic body, I am led to 
suspect that charcoal is a species of anhydrid derived from cellulose, possessed ot 
a high equivalent, and capable under the action of an acid of talking up the elements 
of water to fonn a substance which by the fixation of nitric acid and oxydation, pro- 
duces the substance in question. 

The researches of Johnson upon paracyanogen, which is in fact a sort of azotized 

charcoal, are worthy of consideration in this connection. The body derived from 

charcoal has not, so far as I am aware, received any attention since the experiments 

of Mr. Hatchett ; I have commenced an examination of it, and hope before long to 

determine something with regard to ita real BaXuxe. 

/ ThiB Jbumal for Nov., 184*1, p. 405. 
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of the hitherto mysterious phenomena which have been designa- 
ted as arising from allotropic conditions of the elements, they 
may not be deemed unworthy of notice. 

Having grouped together under the saline type of M,, with 
the oxygen type and their polymeres, by far the greater number 
of all the forms of matter with which our science is cognizant, 
we find still unclassified azote, phosphorus, arsenic and anti- 
mony, with carbon, boron and silicon. The first four constitute 
a well defined natural group, and the remaining are generally ar- 
ranged together from the similarity in their physical characters 
as well as in their saline derivatives ; this is remarkable in the 
borates and silicates. Silicon is related to the metals through 
columbinm and titanium; these analogies are however found 
connecting in various ways the other groups, and there appear to 
be good reasons for making carbon, boron and silicon a fourth 
class, to which the submetallic bodies above mentioned, may 
perhaps be added. 

This fourfold division of inorganic matter being established, it 
becomes desirable to find some significant terms which may serve 
to designate the several groups, and I would suggest the follow- 
ing as perhaps as little objectionable as any. The first four, of 
which water may be taken as the representative, is the Hydristic; 
the second, of which oxygen is the type, is the Oxystic ; the 
third, after its most abundant s]jecies, is named the Nitristic, and 
the fourth, for a similar reason is called the Silicistic form. 

Having in the previous pages advanced some of the principles 
which, as I conceive, are to guide us in chemical classification, 
and followed them out to their results, I leave the subject to 
the consideration of philosophers. Believing in their truth and 
their universal application, I shall be more than rewarded if the 
views here developed shall resolve in a single mind, some of the 
difficulties which environ the science, and shall tend in any way 
to direct attention to the great field for research which lies before 
the philosophic enquirer. 

I have exposed without hesitation, what I conceive to be the 
fallacies of the schools of the day; but my object has been to 
show their merits rather than their defects, and to exhibit their 
real harmony with each other and with nature. The views 
which I have advanced, are in fact deduced in great part from 
the labors and investigations of Liebig, Gerhardt and Laurent, 
whose illustrious names will be enrolled in the history of the 
science of their age, as the Ooryphasi of chemical philosophers. 
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Art. X. — Thoughts on Ancient Metallurgy and Mining in 
gantia and other parts of Britain, suggested by a page of 
Pliny^s Natural History; by John Phillips, Esq., P.R.S., 
P.G.S.* 

To one who meditates on the progress of natural knowledge, 
the difficulty of penetrating to a true estimate of its condition in 
past ages often appears unconquerable, except in cases which ad- 
mit of the interpretation of ancient results by modern laws and 
theories. Once in firm possession of such laws, we enclose the 
old phenomena, so to speak, in a field to which are only such and 
such possible avenues, and thus can sometimes declare the very 
mode by which the alchemist was led to his golden error, and the 
Chaldaean shepherds to brighter truths. Without this principle 
of interpretation, many almost modern writers, nay authors of 
this very century, can sometimes not be understood. The laws 
of modern geology and zoology, for such there are, and well- 
founded too, are as much required to put a true construction on 
some of the writings of Lister and Linnseus, as the methods of 
Ray, Linnseus, and Cuvier are required for the just estimation of 
Aristotle. We shall probably find the darkest pages of antiquity 
to be precisely those which refer to subjects where our own know- 
ledge is least clear, least collected into laws of phenomena, and 
most removed from laws of causation. Ought we not, before 
declaiming on the ignorance of the ancients, to be careful to make 
allowance for the differences of form in which knowledge presents 
itself at different periods, as well as for (he incompleteness of 
their records, and the imperfection of our interpretations? 

Pliny's Natural History appears to me to be precisely in the 
very position of difficulty which has been alluded to. Its vast- 
ness, variety, and seeming disorder, may well deter the most com- 
prehensive master of modern science from duly weighing its mass, 
or even measuring its surface ; and the evident incompletenesi 
and almost hap-hazard character of its chapters are apt to di^ost 
the student of special branches of science and art. Yet, proba- 
bly, if for each important branch of human knowledge handled 
by Pliny, a special editor were set to work, well versed in the 
philosophy of his subject, Pliny would take a higher degree on 
examination, and the history of human knowledge be amended. 

From the thirty-seven books of diffuse and erudite learning, 
the genuine work of Pliny the elder, let us fix on the part which 
treats of the nature of metals ; and passing over his lamentations 
on the useless excess of gold and silver — which may be recom- 

♦ From the Proceedings of the YoT\te\i\Te YVAo^o^Kc^X ^>waR,i^ for Mardi, 184B; 
and here cited from tlie London, Edinbui^\i M\AT>\3Sa\Mi V\s^U»^^ ^Y^"^^^^ 
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nded to the Chancellor of the Exchequer — his accounts of the 

8 and properties of gold, electrum,* chrysocolla, silver, quick- 

'er, stibium, scoria argenti, sputna argenti, minium, cinnabar, 

ss, cadmium, iron, and many compounds of metals, let us pause 

the 16th chapter of the 34th book, which treats of the metals 

lead, white and black. 

' The most precious of these, the white, is called by the Greeks 

aUeQog, and fabulously declared to be sought for in isles of the 

antic, to which it is brought in wicker vessels, covered with 

ther, (vitilibus navigiis corio circumsntis.) But now it is ascer- 

led to be indigenous in Lusitania and Gallicia, in sandy surface 

[, of a black color, and only distinguished by its weight. Small 

ibles [of the ore] also occur principally in dried beds of streams. 

e miners [metallici] wash these sands, and what subsides they 

It in furnaces. 

'It is also found with the gold ores (aurariis metallis) which 

called stream works (elutia), the stream of water washing out 

lente) black pebbles a little varied with white, and of the same 

ight as the gold. On this account, in the vessels in which the 

d is collected, these pebbles remain with it ; afterwards they 

separated in the chimneysf (caminis separantur), and being 

Ited are resolved into plumbum album. 

' In Gallicia plumbum nignun is not made, because the ad- 

ling Cantabria [Asturias] so much abounds in that metal. 

' Not out of white plumbum as out of the black can silver be 

xacted. 

-To solder together [pieces of] plumbum nigrum is impracti- 

)le without [the use of] white plumbum, nor the white to the 

ck without the addition of oil. Nor can [pieces of ] white plnmb- 

I be soldered together without the aid of the black metal. 

' That [plumbum] album was in esteem during the Trojan time 

imer is witness, who calls it ^aaaix^fjog. 

' Of plumbum nigrum the source is double : either it comes 

in its own vein, without admixture, or grows with silver, and 

nelted while mixed with that metal. I'he part which is first 

lid is called stannum,| that which flows next is silver, that 

ich remains in the furnace galena,<^ which is the third portion 

the vein (or ore). This being again melted|| yields plumbum 

rum, [the other] two parts [of the ore] being deducted." 

Gold with one-fifth of silver. 

What distinctive meaning should be attached to furnaces and camini is unoer- 
. It seems that the camini maj indicate, if not what we call chimneys, at least 
(ties in or above the furnace. 

Analo^us to this is the process of separating silvery lead from mere lead, in- 
ted by H. L. Pattison, Esq. 

t liU zxziv, cap. 18. Est et molybdaena, quam alibi galenam vocavimus, plumbi 
orgmti vena communia 

I At the present day we should perform this melting of the residual 'galeu.' m 
slag-hearth, with a flux. 
Jeoond Seums, Vol Vni No, 22.^Jiily, 1849. \Z 
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This chapter is a text on which a 38th book of Natural History 
might be written, embracing the history or fable of the nnau^Tiqidi;, 
the ancient arts of metallurgy, and the eager trade in metals which 
allured the PhcBuician sailors on the Atlantic, and led the Roman 
armies to Britain. 

What is nauaiiBfjoi, for which plumbum album is the equiva- 
lent ? what is stannum, obtained from mixed ores of silver and 
lead? what is galena, elsewhere called molybdssna? (cap. 18.) 
We need not ask what is plumbum nigrum, for by that is clearly 
designated lead. 

That nuoaiiBipi or najxtreqn^ was tin, appears to be generally 
allowed. The mineralogist and miner who know the mode of 
occurrence and character of tin ore, will have no doubt that 
plumbum album of Pliny is tin, and that author twice positively 
and expressly identifies this with naaaixBuoq. 

The uses to which Homer puts xauatrfigog in the thoraca and 
shields of Agamemnon, Achilles, and Asteropeeus, and in the 
greaves of Achilles, are such as imply easy fusibility and ductil- 
ity, and indicate that the metal was highly valued and almost 
precious.* 

Virgil puts no tin into the arms of ^neas — perhaps the metal 
was then of too vulgar use — employed too much by tinkers — to 
be fit for a heroic shield. Electrum is substituted, and iron is the 
staple article in the Vulcan ian workshop, as brass was in that of 
"Hft^JiXTOi^ 1000 years before. 

The picture of the great artist — the Tubal Cain of the west, 
the cunning worker in metal, who melted, alloyed, inlaid, carved, 
and polished his work — whose multiplied bellows breathed at the 
will of the god softly or fiercely — whose brass was hardened to 
wound, or tempered to bend, — is perfect, and might be paralleled 
on a small scale till a few hundred years in the famous smiths of 

* The following are the principal passages in the Iliad where xoao-i'rifor is men- 
tioned : — 

XL 25. In the thorax of Agamemnon were ten plates {i!t\io\) pi{\av« wdvpic, twelTS 
of gold and twenty of «a<T<T/Tifoi. 

XL 34. In the shield of Agamemnon were twenty white bosses (^Mq}o\ci) of tin, 
and in the middle one of xuavof. 

XV m. 474. For the shield of Achilles 'H4>AIET0Z throws into his cnidhlw 
brass, unconquered «a<rcr.Tifo», honored gold, and silver. 

XVIII. 564. He pours the tin round the border. 

XX. 270. In this shield were five plates ; the two exterior ones brass ; within 
these, two of nao-criTifof ; and in the middle of all, one of gold. 

XVII L 612. The greaves of Achilles are made of soft xacrcn'Tiypi. 

XXII. 503. The chariot of Diomedes was adorned with gold, and Mao-o-.Tf^oi. 

XXII I. 561. In tlie brazen thorax of Asteropoius the ormmient was of glittering 
xacrcriTtfjf. 

What is here called noavof, and is apparently a much-valued substance, is diffieolt 

to say. From its color, lapis lazuli, turquois, and carlK)nnti> of copper have been 

PUggaaieA. As it is only mentioned in connexion with tlie arms of Agamemnon, 

which waa the gift of Cinyras king of Oyprvkft^ \]i[ie \aX\iei t[vvl\ct«1 may be thought t4i 

hare tiw best title, cspedaUy if, aa at Chewy /\V. occxff^X^QfcXKv^^^^-^TNja. 
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Wales, who made their own iron, and were by the laws of that 
country, as renewed by Howell Dda, allowed to sit next the sa- 
cred priest. 

Why Pliny treats as a fable the story of the Cassiterides yield- 
ing tin, is somewhat difficult to say. He classes the Cassiterides 
with Hispania, book iv. cap. xxii. (ex adverso sunt insulse, — Cas- 
siterides dictse Graecis, a fertilitate plumbi,) and speaks of Mictis 
(on the authority of Timseus the historian) as six days' sail from 
Britain, and as yielding candidum plumbum, iv. cap. 16. If the 
Cassiterides are the Ocrynian Promontory and the Scilly Isles, 
from which, as recorded by Strabo, the Phoenicians drew their tin, 
Cimti; of Diodorus, Mtxri^ of TimsBUs, and* Wt^xTic of Ptolemy 
being Vectis or Wight, from which the tin was carried through 
France to Marseilles,) we may suppose (hat in the early period 
the only route for the tin of Cornwall to the Mediterranean was 
by sea to the western parts of Spain ; but that in the latter period 
the track by land through Gaul to Massilia was preferred, and the 
old trade had become a tradition which Pliny chose not to adopt 
from Strabo, who is never quoted on this subject by the author 
of the Historia Naturalis, but may be obliquely and slightingly 
alluded to. Whether tin occurs at all in any part of the Spanish 
Peninsula can hardly be doubtful after the assertion of Pliny. 
He had been procurator in Spain, and by his intimacy with Ves- 
pasian* must be supposed in position to learn much of Britain, 
from the despatches of Petilius Cerealis, Ostorius Scapula, and 
Agricola. But he was suffocated by the fumes of Vesuvius in 
79, one year after the appointment of Agricola to Britain — and 
for the greater part of his literary life, Britain was a scene of 
Dever-ending war and confusion. Besides this, the Cornish prom- 
ontory appears to have been at no time much occupied by Roman 
stations, or traversed by roads ; and it may be thought to have 
had then, as afterwards in Saxon and Norman times, a history 
and commerce quite distinct from and little known to the Belgic 
settlers in Albion. He might be mistaken respecting Britain, of 
vhich perhaps he could know only Albion ; but his positive as- 
surance of the occurrence of tin in Spain is confirmed by a pas- 
sage in Bowles's Natural History of Spain, and, as I hear from 
Mr. Kenrick, by a later German writer (Hopfensach) ; it occurs, 
in fact, according to one of our best books of mineralogy,! i" beds 
in the mica schist of Gallicia. Oxyd of tin has been found, be- 
sides, on both sides of the Erzegebirge in granite, at Puy de 
Vignes (Haute Vienne), also in granite in Wicklow, on the east 
coast of Sumatra, Siam and Pegu, and in Banca and Malacca. It 
has been found in Mexico, Chili and Greenland, and mixed with 
other matters in Finland and Sweden. 

*Aece»it imp. a. d. 69. \ W. PV\i\\\\», \ft^^. 
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Upon the whole, the case is probably thus. It is the old Phce- 
nician trade, destroyed with Carthage, which Strabo describes, 
and Pub. Crassus went to explore in the naaairiQideg. Diodorus 
Siculus narrates the course of trade in the days of Augustus from 
Ictis, when Gaul offered an easy route to the Mediterranean ; but 
100 years of war and commotion interrupted this trade of Corn- 
wall with the East, and Pliny was suspicious- of the fables of 
Greece, and knew that tin was obtained in Spain. Notwith- 
standing this fact, it appears that Cornwall and the Asiatic Isles 
have been the principal, almost the only sources of the tin of the 
ancient world, that of Zinnwald being quite unknown till a much 
later date. * 

Stannum is evidently an alloy of an argentine or tin-like as- 
pect — a variable pewter — a metal more easily melted than copper, 
for the lining of which it was much used in Pliny's days to obvi- 
ate the danger of cupreous solutions. This process we now call 
tinning; and stannum,* with its variable meanings, is perhaps the 
common parent of the French 6tain, meaning as often pewter as 
tin ; and of the German zinn which like tin in the English 
workshops, is used sometimes for pewter when lining vessels, and 
solder when covering surfaces which are to be joined. Our Ger- 
man silver, Britannia metal, &c., belong to this class. The pro- 
cess of illination with stannum must have been well executed to 
justify the exclamation of Pliny, that it did not augment the 
weight of the vessel to which it was applied. The Brundinan 
specula made of it yielded to silver, indeed, at last ; but they are 
declared to have been of admirable efficiency. 

Stannum, then, is an alloy of tin with lead, tin with brass, tin 
with antimony, lead with silver, or other variable mixtures of 
metals often associated in nature. 

Pliny mentions adulterate or alloyed kinds of stannum, com- ■ 
posed of one part white brass to three parts of candidum plumbum ; 
of equal weights of candidum and nigrum (which is called a^ 
gentarinm) ; of two parts of nigrum and one of candidum (called 
tertiarum); with this last lead pipes are soldered.f Fraudulent 
dealers add to the tertiarium equal parts of album, call it argett- 
tarium, and with it plate or line other metals. 

He gives the prices of these compounds and those of pure al- 
bum and nigrum ; the former twenty, the latter seven denarii for \ 
100 lbs. 2 

Plumbum album, he says, is rather of an arid nature ; the ni- . 
grum is entirely humid ; " therefore the white is of no use unless ^ 

m 

* Pliny's notices of stannum are frequent. See Hardouin, vol ii, 429, 22 ; 628, 7; k- 
630, 30, 81, Ac ' 

Staiino et sere mixtis, 627, 11 — illitum seneis vasis saporcm gratiorem fadt, 669, 
— diHce/Tji vix possit ab argento, ftft^, ^ft — wtameivXiYa yaxv^VvM^^ftQ, II, 
/ Hoc iistulas solidantur. 'n^ is Che ooVdex ol o\a \}ami<ui. 
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it be mixed with another metal. Silver cannot be leaded (lined) 
with it, it will be melted first.".../' It is affirmed that if there be 
too little nigrum mixed with the album, the silver will be corro- 
ded by it. Album is melted into brass- work (inlaid, an invention 
of Gaul,) so that it can hardly be known from silver — these works 
are called Incoctilia" (silvered.) He then s|ieaks of the applica- 
tion of this invention to the trappings of horses and carriages, 
aud other curious productions of Alesia and the Bituriges, a sub- 
ject which our esteemed Kenrick has lately handled with his 
usual felicity. One of Pliny's sentences is remarkable as narra- 
ting a class experiment fit for a chemical school : *' Plumbi albi 
experimentnm in chartaest, ut liquefactum |x>ndere videatur, non 
calore, nipisse." 

The meaning seems to be, that the metal is fluid at so moder- 
ate a heat as when fused to break by its weight, not burn by its 
heat, the charta on which it is poured. Tin melts at 440^ to 
442^; lead at 6 12° 

What follows is a very important passage : '^ India nequc ass 
Deque plumbum habct, gemmisque suis ac margaritis hoc per- 
mutat.'' 

May we be justified by this sentence in refusing to credit the 
supposition that tin (plumbum album) was brought overland or 
by other routes from the Asiatic Isles and shores towards Western 
Europe ? If so, Cornwall chiefly, if not wholly, supplied the tin 
which eutered so many ways into the comforts and necessities 
during peace and war of all the nations surrounding the Mediter- 
ranean and Euxine, Baltic and German Ocean ; in fact, the world, 
as distinctly known to the Roman geographers. 

Let us now inquire into the means whereby the ancient people 
reduced the metals which they were so earnest in seeking across 
mountains and oceans at the point of the sword. To confine the 
inquiry within reasonable limits, we shall speak chiefly of tin and 
lead, the only metallic products, as it appears, which were regard- 
ed by the ancients as abundant in Britain. [Iron is mentioned 
by Caesar as of limited occurrence.] 

Gold, the most widely if not most abundantly distributed metal 
— found near the surface of the earth, in a pure and malleable 
state, easily fused, uninjured by fusion — was probably the metal- 
lic substance on which the earliest processes of fire were tried, 
and they could not be tried unsuccessfully. 

Tin, the ore of which has been found at the surface in many 
situations with auriferous sand and gravel, cannot have been long 
unknown to the gold-finders of the East and the West. Some 
one of the many accidents which may or rather must have ac- 
companied the melting of gold, would disclose the nature of the 
accompanying white metal, whose brilliance, dwcuWl^^ ^\\diN^\^ 
easy fusibility, would soon give it value. 
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The melting of tin ore is, however, a step in advance of the 
fusion of native gold. The gold was fused in a crucible (zxxiii, 
p. 617, Hard.) made of white clay,* which could stand only the 
heat and the chemical actions which that generated : but tin ore 
would in this way of operation prove totally infusible. It must 
be exposed at once to heat and a free carbonaceous element. The 
easiest way of managing this is to try it on the open hearth. 
Perhaps some accidental fire in the half-buried bivouacs of the 
Damnonii may have yielded the precious secret. As to the fuel, 
we are told that pine-woods were best for brass and iron, (Hard, 
xxxiii, p. 621;) but the Egyptian papyrus was also used, and 
straw was the approved fuel for gold. In the metalliferous coun- 
try of Cornwall and Devon, peat is plentiful ; and an order of 
King John ( 1201) allows the miners to dig tin, and turves to melt 
the tin, any where in the moors, and in the fees of bishops, ab- 
bots and earls, as they had been used and accustomed. (Con- 
firmed by Edward I, Richard II. and Henry IV. )t 

These and other singular privileges, extending as far as the 
land on which the crown claimed rights, are long anterior to the 
other rights of property in Cornwall, Mendip, Derbyshire and the 
Forest of Dean, and go far to justify the supposition of our mod- 
ern mining laws, being a relic of Roman, or perhaps of earlier 
than Roman times. 

As the bellows was known at least 1000 years before Pliny, we 
have here all the materials for a successful tin smelter's hearth. 
If the smelting work was on waste land, and a little sunk in the 
ground, we recognize the old * bole' or * bloomery' of Derbyshire, 
now only a traditional furnace, but anciently the only one for the 
lead and iron of that country. 

Pure tin once obtained, there must intervene a long series of 
trials and errors before its effect in combination with lead, brass, 
silver, &c., could be known ; before the mode of conquering the 
tendency to rust in the act of soldering could be discovered ; oil 
being in this respect as valuable to the tinner as artificial chr]r80- 
colla was to the jeweller and goldsmith, (xxxiii, p. 621, Hard.) 
From all this, it follows that the smelting of tin might be, and 
probably was, performed by the inhabitants of the Cornish penin- 
sula. This art they may have brought from the far east ; Phoe- 
nicians may have taught it them ; but all the accounts of the an- 
cient tin trade represent the metal, and not the ore, as being car- 
ried away from the Cassiterides. Diodorus mentions the weight 
and cubical form of the tin in blocks, carried from Ictis to Ma^ 
seilles and Narbonne ; and Pliny says of the Gallician tin, that it 
was melted on the spot. 

{l\t he continti^d.) 



* Sudi as now is caUed Conn&Yi c^a.^} , Icr exssEv^. i 

f Dc La Beche, in B>epon on Oeo\o^ ol ^cnx^iiiX. 
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Art. XL — Chemical Examination of Algeriie, a new mineral 
species ; by T. S. Hunt, of the Geological Commission of Can- 
ada : including a description of the Mineral, by P. Ai.ger, Esq. 
(Read before the Boston Society of Natural History by John 
Bacon, Jr., M.D.) 

The mineral here described was placed in my hands by Mr. 
Alger, more than a year since, with the following description. 

'' It is found in the town of Franklin, Sussex county. New 
Jersey. The crystals are imbedded in a white crystalline lime- 
stone, and are without any accompanying minerals excepting a 
few disseminated scales of graphite. They are occasionally two 
inches in length and rarely three, and are never more than one- 
eighth of an inch in thickness. Like sillimanite and scapolite 
they are frequently curved. They occur as single individuals 
and never in groups or radiating masses. When taken from near 
the surface, the color is a deep brownish-yellow, which is evi- 
dently due to their partial decomposition. Those found at the 
depth of twelve inches or more, are yellowish-white or straw- 
yellow, sometimes with a greenish shade ; in a few instances I 
have found them perfectly colorless and possessing a good degree 
of translucency. Even the dark yellow crystals, when not de- 
composing, are slightly translucent, and they then bear a striking 
resemblance to chondrodite, with which the mineral, when first 
obtained in a few fragments, was supposed to be identical. It 
has also been referred to scapolite and spodumene, but it differs 
from both of these in form and hardness, as well as in other 
essential characters. In fact its hardness is even inferior to that 
of laumonite in fresh crystals." 

'^ I believe that Prof. Nuttall was the first mineralogist who 
expressed the opinion that this mineral might prove to be a new 
species, but I am not aware that he ever entered into any investi- 
^ion of its character to satisfy himself upon this point, and for 
the last ten years, it appears to have been entirely overlooked, 
the locality even not having come under the cognizance of any 
mineralogist since his visit to it, until recently explored by my- 
self. The crystals are rhombic prisms ; the faces M and M^ in- 
clining to each other at an angle of about 94°, as determined by 
the common goniometer. In no case have I found an individual, 
having distinct terminal or basal planes by which to determine 
the angle of P on M, but an oblique termination of the prism is 
clearly indicated both by its natural joints and cleavage, so that 
ve have an oblique rhombic prism as the primary form ; the 
accurate measurements of which, farther examination must de- 
termine. None of the faces are sufficiently briVliaul foi \.\\^\^^^^- 
tin^ goniometer, although the imperfect cleavage suitace^ ^Xvvdiv 
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may be obtained, parallel with the lateral planes of the prism, 
sometimes possess considerable lustre ; they present a pearly re- 
flection in spots, the prevailing lustre being vitreous. In its gen- 
eral aspect, when taken from near the surface, the mineral would 
be described as without lustre and transparency. 

'' The only modifications of the primary, which have been ob- 
served, are the replacement of the oblique and lateral edges of 
the prism by single planes ; they exhibit no striae." 

The crystals are very sparsely disseminated through the coarsely 
crystalline limestone, and it was with difficulty, that I could ob- 
tain sufficient for the purposes of analysis. Those exposed to 
the weather had become quite friable from partial decomposition, 
and the larger crystals were more or less interpenetrated by thft 
matrix which is a pure calcareous spar. 

The specific gravity of four light-colored translucent crystab 
which had been selected with great care and weighed -2685 
grammes, was found to be 2697, while 1*8 grammes of fragments 
gave the number 2*712 ; and some coarser crystals were found 
to have a specific gravity of 2*948. The hardness when unaf- 
fected by exposure is 3-3-5 (Alger); it is brittle, easily separated 
into fragments. Before the blowpipe it intumesces considerably, 
and at a high temperature fuses with phosphorescence into a 
white porous enamel. Pulverized and heated in a tube it gives 
off abundance of water ; the powder moistened with a solution 
of nitrate of cobalt and heated on platinum foil, fuses into an 
ultramarine-blue frit. 

The crystals selected for analysis were hard, semi-translucent 
and undecomposed ; their powder even when elutriated and 
carefully dried was of a buff color which was not changed by 
ignition. The action of hydrochloric acid upon it at first evolves 
a little carbonic acid gas from the intermixed calc spar; by diges- 
tion it takes up a portion of potash, alumina, iron and magnesia, 
while a white granular residue remains. It is however impossi- 
ble in this way to effect a complete atialysis of the mineral, for 
even after long* digestion the decomposition is found to be very 
incomplete. It was accordingly necessary to have recourse to 
fusion with an alkaline carbonate ; the qualitative analysis thus 
effected, showed the presence of silica, and alumina with small 
quantities of iron, magnesia and lime ; the iron probably exists as 
peroxyd from the color of the mineral, while the lime is evidently 
present as a carbonate from the fact that it is at once taken up 
by hydrochloric acid with effervescence. Another portion of the 
mineral decomposed by hydrochloric acid, in Laurent's apparatus, 
gave a large portion of potash, mixed with a little soda; no litbia 
could be detected in the alkalies. 

The quantitative analysis effected by the process above men- 
tioned, gave the following resuUa. 
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Silica, . . 49*82 contains oxygen 26*60 

Alumina, . . 24*91^ 

Peroxyd of iron, . 1*85 

Magnesia, 1*15 

S^.t;aces,J • • 10-21 j. contains oxygen 2111 

Water, . . . 7*67 

Lime, 2-20) g.^- 

Carbonic acid, 1*74 5 "^^^ 

99-45 

The composition of the mineral, deducting the carbonate of 
me, is evidently a hydrated silicate of alumina and potash, in 
rhich small quantities of magnesia and iron, replace in part the 
liunina and water. Representing Al| (aluminicum) as Al^, and 
\\ (ferricum) as Fej^,* we have, taking silica as Si O^ and con- 
idering the Mg as replacing in part H and Fel^, the following for- 
aula as very closely expressing its constitution, 5Si03+4HO, 
to, 6 ^ji AljJO, j\ Pe|?0 or 6Si O , + 12M0, which if we take silica 
18 Si O is evidently at once brought to Si, M^ O^, or in M. Ger- 
lardt's notation Si^M^O,, which is one of the typical forms 
vhich M. Laurent has deduced from his researches on the natural 
nlicates. This requires a ratio between the oxygen of the silica 
md that of the other oxyds of 5 : 4, and that of the silica being 
26-60, theory demands for the bases 21*28 while experiment gives 
U*ll. Although it will be difficult to arrange the elements found, 
b a satisfactory manner, according to the ideas of the dualist ic 
Khool, this close correspondence establishes beyond a doubt the 
type of the compound. 

I have deducted the carbonate of lime and determined the com- 
position of the mineral for 100 parts, and then in accordance with 
lie above formula calculated its composition according to theory. 
Fhe two results are subjoined. 



Silica, 


Found. 

. 5228 


■ 


Calculnted. 

. 62-08 


Alumina, 


2608 


. • 


26-11 


Potash, 


. 10-69 


* 


. 10-88 


Peroxyd of iron. 


1-93 ■ 


) . 


2-46; 


Magnesia, . 


. 1-20 


\ 1106 


( 
1 


Water, . 


7-92' 


s . 


8-33' 



10-78 



10010 99-86 

The attempts to represent the composition of the natural sili- 
2^ in accoidance with the dualistic system, have tended per- 
Ittps more than anything else, to show its inadequacy to the 

* Am. Jour, of Sdence, yoL iy, p. 401. 
^^yDSanu, Vol Vni, No, 22.— July, 1849. U 
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wants of the science. The unnatural compUcations of atoms 
which present themselv^es to the chemist in the usual mineralogi- 
cal formulas, suggest that we are yet far from the simplicity 
of nature. In accordance with the unitary system on the con- 
trary, M. Laurent has shown, that by considering the ratio be- 
tween the oxygen of the silica and that which is contained in 
the bases present, and keeping in view two simple principles; 
first, that in their peroxyds, the metals replace hydrogen in two- 
thirds their ordinary equivalent, and second, that the molecules 
of a compound are divisible to an unlimited extent, we may re- 
duce all the mineral silicates to a few simple forms.* 

In the calculation of a formula like the above, it is necessary 
to keep in view this divisibility of molecules and also the fact 
that H, Mg, All?, Fe, Fe/?, K, and other metals, may replace each 
other to any extent. The Fel^O and MgO, which in the calcn- 
lation are for convenience represented together, supply in the 
mineral the deficiency which appears in the quantity of water, 
as well as the fractional equivalent assigned to the alumina. 

The mineral above described, from its hardness and specific 
gravity is evidently to be referred to the order zeolite. In its 
density it approaches datholite and prehnite, to which it is much . 
inferior in hardness, while from the rare species, edingtonite, to '. 
which in hardness and density it is closely allied, it is distin- ■ 
guished by its crystallization. Under these circumstances, I offer j 
it as a new mineral species which will take a place by the side | 
of edingtonite ; and to connect with his favorite science, the ^ 
name of one who is among its most successful cultivators, I i 
propose for it the designation of Algerite, 1 

Montreal, C. E^ May 5th, 1849. i 

. 1 



SCIENTIFIC INTELLIGENCE. 

I. Chemistry and Physics. 

1. On the Fatty Acids of Castor Oil; by M. SaalmCllbr, (Chen. 
Gazette for Feb., 1848 ; from Liebig^s Ann., Ixiv, p. 108.) — ^The author 
has submitted to examination the products of the saponification of cat- 
tor oil, and has corrected the results of Bussy and Lecanu, pointing out 
the probable sources of error in their investigations. According to 
him, the oil yields beside glycerine, a mixture of a fluid fatty acid with 
a crystalline one which may be separated by cold. When purified, so 
as to burn without residue, it had the melting point and compositioD of 
stearic acid. Another specimen of the oil furnished a solid acid which 

♦ Compt. ilcndus de V Acad., t, xim, p. \ObO, <ii 1. x]d<f , ^. 94. See also Am. Joar. 
of Science, vol v, p. 406. ^ 
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aeid, bat difibred id its melting point whioh 
WMD 14Cr*-144^ F. 

portion could not be separated into different acids as MM. 
lecanu had found ; its lead salt was almost entirely soluble 
!1iis solution decomposed by hydrochloric acid, furnished 
1 which was obtained pure by the process employed by 
his fine researches on oleic acid. This consists in com* 
h ammonia and precipitating with chlorid of barium ; the 
I dissolved by a very gentle heat in strong alcohol, and is 
cooling in granular crystals which are punfied by repeated 
MIS. In this way a salt of constant composition is obtained, 
composition yields an acid to which the name of riemohie 
It forms a syrupy liquid, inodorous, but having a disagree* 
ate. Its sp. gr. at dd** P., is -940 ; between M"" and 21"* 
nanular mass ; it mixes in all proportions with alcohol and 
he solutions have an acid reaction, decomposing the alka* 
tes. It does not absorb oxygen from the air ; it is decom- 
lilhtion, but neither in the resulting product nor in those 
ition of the oil itself, could sebacic acid be detected. The 
of this acid, as determined by its analysis and that of its 
, is represented by the author as C,, H,^ 0^4-H0:=C|g 

T. S. HUMT. 
mrine and a iubgiance uamerie with U ; by J. Rbdtsn- 
ebig^s Ann., Jan., 1848.) — When taurine is dissolved in 
ih and the solution cautiously evaporated to dryness, all the 
Bvolved as ammonia without any carbonization of the mix* 
issolving this in water and distilling with dilute sulphuric 
illate contains along with sulphurous, acetic acid, and only 
N>tash remains in the retort Taurine, which has the form* 
rOg Sg, contains the elements of one equivalent of aide* 
'ammonia, and two of sulphurous acid ; the metamorphosis 
«ydizi»g action of potash is therefore easily understood, 
icher was hence led to expect the artificial formation of 
passing sulphurous acid gas in a carefully cooled solu* 
hyde-amraonia in alcohol. When the solution becomes 
ns to deposit a white crystalline substance which when 
alcohol and dried in a vacuum, forms delicate needles that 
1 reaction, and show by the action of acids and alkalies 
I of sulphurous acid, ammonia and aldehyde. It is readily 
by exposure to the air, and is very soluble in water and 
»1, but the solutions on evaporation evolve sulphurous acid, 
: cannot be obtained again from them. Its analysis as 
eaetion, show that it is a bisulphile of aldehyde»ammonia» 
1H,-|-2S02=C4 Hj NO^ Sg. It is consequently isomeric 
, and as the author observes, may differ from it as cyanate 
does from urea. T. S. H. 

rhoikialdine^ a new organic hoie ; by Prof. J. Redten- 
Prof. J. LiEBiG. — The derivatives of aldehyde-ammonia^ 
embraced two new alkaloids besides the isomere of taurlcMi 
'ibedj. In addition to these the preaenX memo\i Vab tsaj^ 
/ wiih A new su/phureted alkaloid, to ^\ucYi vYa ^>3i^t% 



106 SdenHfic InieUigeHee. 

have given the oame of earholhialdine, Wheo pure aldehyde-ammoow 
is dissolved in alcohol and sulphuret of carbon added, the mixture loses 
its alkaline reaction, becomes warm, and in a few minutes deposits 
shining white crystals, which when washed with alcohol are pure carbo- 
thialdine. It is nearly insoluble in water, and cold ether and alcohd, 
but dissolves in boiling alcohol, and is deposited on cooling without 
change. When oxalic acid and ether are added to the solution, an 
oxalaie of carbothialdine is deposited in slender white needles. The 
new base dissolves in muriatic acid and forms a hydrochlorate, which 
is slowly decomposed at the ordinary temperature, and by boiling, 
is resolved into sulphuret of carbon, chlorid of ammonium and al- 
dehyde. 

The formula deduced from analysis is C^ H^ NS21 and it is derived 
from the elements of one equivalent of aldehyde-ammonia, and one of 
bisulphuret of carbon, by the abstraction of the elements of two equiva- 
lents of water. 

[This new alkaloid is isomeric with pyrotartaramid, which is a bo- 
mologue of oxamid, but the results of decomposition by acids show that 
in constitution it is not allied to the py rota rt rates.] T. S. H. z 

4. On the action of Chlorine upon Benzoate of Potash ; by E. St. ■ 
EvRE, (Chem. Gazette, April 15th, 1848; from Compt. Rendus, vol. . 
XXV, p. 912.) — When chlorine gas is passed into a strong alkaline a 
solution of benzoate of potash, an abundant disengagement of carboDic a 
acid gas takes place after some time, with the formation of chlorid of :' 
potussium, indicating a partial oxydation of the benzoate. The resoh 

of this is a new acid which is separated from the potash salt by sul* : 

phuric acid; it is volatile and crystallizable, and fuses between 176° ■- 

and 182°. Its analysis, with that of its silver salt, lead to the formula ' 

CjaHjCIO^ orC6(H5CI)02 in M. Gerhard I's notation, evidently r-- 

corresponding to a normal species C^ H^ O21 which differs from phe* ! . 

nol (carbolic acid) as acids do from aldehydes, by one equivalent of > 

oxygen ; this unknown species the author has designated as pheoie - ' 

acid, and the present compound is mono-chlorophenic acid. Like the S4 

analogous monobasic crystallizable acids containing Oji it should yield i 

by the action of caustic alkalies a hydrocarbon phevylene, ^ 

M. St. Evre has obtained the mono-chlorinized species, C5(H.Cl). L 

This by the action of nitric acid affords a nitric species C^ (H^ CI NOj), Us 

which by the action of hydrosulphuret of ammonia is converted into a - 
chlorinized alkaloid Cg(HQCI)N which corresponds to nicotine. If 

then we could by the action of an amalgam of potassium upon chloro* p 

phenic acid obtain the normal compounds, it would enable us to form j.. 

nicotine artificially. T. S. H. j 

5. On the identity of Picric^ NifrophenUic and Chrysolepic Aeids^ |- 
(Jour, de Pharmacie, Oct. 1, 1848, p. 318.) — This long disputed quea- i- 
tion has at last been settled by Prof. Marchand, by the careful exam* r 
ination of their salts as well as a crystal lographic examination of the ^ 
crystals of chrysolepic and picric acids, which Mitscherlich has shown 
to be identical in form. These results are further confirmed by the 
conclusion of M. E. Robiquet, deduced from the study of their lead- 
salts. T. S. H. 
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6. On the analysis of some of the Sulphur Acids; by MM. Fordos 
and Gelis, (Annates de Chim. et de Phys., Jan., 1848.) — The process 
for the analysis of some of the lower sulphur acids, by means of chlo- 
rine, is not only tedious but liable to error when the acids are readily 
decomposed. The use of standard solutions having suggested itself to 
the authors — they tried permanganate of potash and chlorid of gold 
without success, but at last found every thing that could be wished in 
the hypochlorites used as decomposing agents. 

All the lower sulphur acids, with the single exception of the hyposul- 
pburic, are immediately oxydated by the hypochlorites, and an excess 
of the reagent is not required. 

Dilute solutions of potash or soda saturated with chlorine — hypo- 
chlorite of soda obtained by double decomposition or even solution of 
chlorid of lime will answer for the reagent. Hyposulphite of soda, 
being easily obtained in a state of purity, answers perfectly as a test of 
the strength of the reagent — 1 part of this salt requires for its oxyda- 
tion ri4 of chlorine — the liquid containing this quantity may occupy 
50 divisions of the volumeter. 

About 1} gr. of the salt to be analyzed should be dissolved in 1000 
times its weight of water — when the decomposition is complete, the 
smell of the hypochlorite is considered a sufficiently accurate test of 
excess. The divisions then are to be read off and give at once the 
quantity of chlorine used. Indigo may be used as in ordinary chloro- 
metric analysis — but in this case the liquid should be acidulated or the 
indigo may be attacked in preference to the sulphuric acid. If the 
solutions are neutral, some of the hypochlorite should be added be- 
fore the acid. 

This mode of analysis is suggested as suitable for the lower acids of 
phosphorus, arsenic and antimony, &x. Hyposulphite of soda is also 
proposed as a substitute for arsenious acid in ordinary chlorimetry. 

G. C. SCHJEFFER. 

7. Ink for Steel Pens ; by M. Runge, (Polyt. Jour, in Chem. Gaz.) — 
Ten parts of logwood are to be exhausted with eighty of boiling water. 
To the solution one thousandth of its weight of yellow chromate of 
potash is to be gradually added — the liquid turns brown and at last blue 
black — no gum is needed, and the ink is not removed by soaking in 
water. G. C. S. 

8. On the Application of Liquid Hydrocarbons to Illumination ; by 
C. B. Mansfield, (Chem. Gaz., May, 1849.) — The fluid called by the 
author benzole, obtained from coal, tar, or any other volatile hydrocar- 
bon, may be used for this purpose. Through this liquid is to be conduct- 
ed common air or steam passed over coke, when the air or gas so treated 
becomes fitted for burning, and gives out a clear white light. Some 
precautions are to be taken to prevent the evaporation of the fluid, from 
lowering its temperature below that of the air, which ordinarily is the 
proper temperature for the fluid. When common air is used, the holes 
must be larger than in gas jets. The advantages of this mode of illu- 
mination are simplicity of apparatus, perfect cleanliness and safety, and 
great brilliancy of the light. Several years since an apparatus ocv vK^ 
same principle was exhibited id this country — spmlaot Vux'p^xvVvcv^^^x^ 
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wholly or in part used. The light seemed equal to that from 
Dumber of gas jets, and was remarkably white. C 

9. On a new Add of Sulphur ; by MM. Fordos and Gel 
— M. Plessy has recently announced the discovery of several 
phur acids, but the uncertainty of the analysis \e(i a doubt i 
existence. These acids were supposed to be formed by the n 
sulphurous acid in solution upon proto- and perchlorid of sal; 
the present memoir it is conclusively shown that the product la 
in both cases, and if time for spontaneous decomposition is not 
the salts of the new acid (and there is but one) may be obta 
state of almost perfect purity. 

To a given quantity of solution of sulphurous acid, one 
weight of perchlorid of sulphur is to be added — the solution, e 
to one half, is to be saturated with carbonate of lead, to rer 
phuric and hydrochloric acids. The chlorid of lead in s 
thrown down by alcohol. The lead is next precipitated by 
acid and the liquid filtered and saturated by the carbonate ol 
The filtered barytic solution precipitated by absolute alcohol 
the new salt. The salts of this acid are S^ O^ MO. The 
mula was assigned by Wackenroder to a sulphur acid formed 1 
tion of sulphureted hydrogen upon solution of sulphurous i 
though no analysis was made, it now appears that the formula 
and that the same acid is formed under these very differeDi 
stances. This acid completes the series containing 5 equii 
oxygen, for which apart from theoretical considerations, Messi 
G. propose retaining the names proposed by Berzelius. 
then — 

Dithionic acid, S^ O^ hyd rosul phuric acid of Gay Lussac an 

Trithionic S3 O^ sulpho-hyposul phuric of Sanglois. 

Tetrathionic S^ O^ first acid of Fordos and Gelis. 

Pentathionic S^ O^ new acid of *' '' 

The pentathionate of baryta is white, and can hardly be di 
ed from the tetrathionate, but by analysis — it is however moi 
and more easily decomposed ; a solution of it is precipitated ] 
nitrate of suboxyd of mercury. Chlorine and hypochlorites tn 
at once into sulphate ; permanganate however retains its coloi 
decomposes in presence of much acid. Iodine is not taken 
Heat evolves sulphur and sulphurous acid and sulphate of I 
mains. The dilute free acid is very alterable, acid and bitter, 
dens litmus. 

The baryta salt contains 2 equiv. water, which may be whi 
part replaced by alcohol. 

The new acid, it is to be remarked, is isomeric with the hy| 
reus (Sg Og), but its capacity of saturation, dec, is very diffe 

In conclusion the authors remark that while studying the c 
sulphur, they have ascertained that they correspond in compos 
the acids of the thionic series — taking CI for O. G 

10. On a new Borate of Soda ; by Dr. P. Bolley, (Liebi 
Oct. J 1648^ in Chem. Gaz.) — The evoVviuouQf ammonia from t 
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tolutioDS of borax and sal-ammoniac led to the suspicion that a new 
borate of soda might be formed. 

One equivalent of chlorid of ammonium and two equivalents crystal- 
lized borax were dissolved and boiled as long as ammonia was disen- 
gaged. The filtered solution was evaporated very slowly — the first 
crops of crystals were borax and the syrupy residue afforded no more 
crystal»^however by very slow evaporation and recrystallization, hard 
milk-white shining but minute crystals were obtained. This salt con- 
tains much water, but does not puff up so much as borax by heat. It is 
soluble in 5 or 6 parts of water at common temperatures. The solu- 
tion is neutral to tumeric and litmus paper. 
The formula furnished by analysis is 4BO3, NaO4~10HO* 
[The proportion of acid and base is the same as in the salt said 
to be formed by combining borax with as much acid as it already 
contains.] 

The reaction of chlorid of ammonium with borax furnishes the au- 
thor with a very plausible theory for the formation of native boracic 
acid. He has found that boracite and datholite have the same reaction 
as borax. Tourmaline, axinite and other minerals however contain 
boracic acid. In a volcanic region, sal-ammoniac is abundant, and in 
contact with any of these minerals, free boracic acid will be produced. 
An excess of sal-ammoniac will set free all the acid, as it does with 
borax. The evaporation of the acid with the steam, &c., is well known ; 
beoce we have all the conditions for the formation of the lagoons of 
Tuscany. 

This theory is confirmed by the observations of Payen, that ammonia 
was found by him in the vapors collected at Monte Rotundo in Tus- 
cany. G. C. S. 

11. Solvbility of Chlorid of Silver in Hydrochloric Acid, — M. J. 
PiERRiB states that hydrochloric acid dissolves j^xfth of its weight of 
chlorid of silver, and when diluted with twice its weight of water it 
still retains ^^^h. G. C. S. 

12. Analysis of Phosphates of Manganese; by M. W. Heintz, 
(Jour de Ph. et de Ch., Nov., 1848, in Phil. Mag.) — Phosphate of man- 

Saoese, a salt of manganese precipitated by phosphate of soda and 
iflsolved in phosphoric acid, yields, on evaporation, small prismatic 
crystals, very soluble in water, insoluble in alcohol. — Formula PO^ 
MnO-f-2HO+2HO. The water goes off between 230*» and 248° F. 

Trispbosphate of manganese, obtained by precipitating sulphate of 
manganese with phosphate of soda, is a white amorphous powder, very 
little soluble. Formula PO^ 3MnO-f3HO-f4HO. 4 equivs. of water 
expelled between 280 and 248^ F., the remainder by calcination. 

Amroonia-di phosphate of manganese obtained by adding gradually a 
solution of sulphate of manganese with ammonia and sal-ammoniac, to 
an ammoniacal solution of phosphate of soda ; the viscid precipitate is 
converted into crystalline scales. Formula PO^^ 2MnO NH3 3H0. 

Diphosphate of manganese — final permanent precipitate from acid 
solutioQ of sulphate — a reddish crystalline mass, but little soluble 
in water, readily in acids. Formula PO^ 2MnO HO+HO-f 5H0. 
5 equivs. water expelled below 248° F,, 1 at 39^^ atvd \ \i^ ^i^- 
cination. G.CSi. 
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13. Phosphate and Pyrophosphate of Lime; by W. Babe, (Poggen- 
durflTs Ann. in Chem. Gaz.) — ^I'he ordinary phosphate is obtaioed cryi- 
tallized by solution of phosphate of soda niade strong by acid with 
acetic acid; precipitated with chlorid of calcium, it is PO^ 2CaO, H0-|- 
4H0. A part of the water is expelled at 302^, but the remainder only 
at a red heat. 

Pyrophosphate of soda with acetic acid precipitated with excess of 
chlorid of calcium, gives a crystalline pyrophosphate of lime PO^ 
2Ca04-4[iO. The preceding salt prepared with excess of pyrophos* 
phate of soda always contains soda, and by prolonged digestion, a well 
defined double salt is obtained which is PO^ CaO, NaO-plHO. 

G. C. S. 

14. Process of extracting Nickel and Cobalt followed in a Manu^ 
factory at Birmingham ; by M. Louyet, (Chem. Gazette, April 16, 

1849, p. 165; from Bullet, de PAcad. Royale de Belgique.) — ^The ore 
employed in this manufactory is obtained from Hungary. It consists 
principally of metallic sulphoarseniurets, and contains generally 6 per 
cent, of nickel and 3 per cent, of cobalt. These proportions bow- 
ever vary. 

The ore is mixed with a small quantity of carbonate of lime sod 
fluor spar, and the whole heated to a white- red in a reverberatory fur- 
nace ; the mass fuses at this high temperature, and a slag is obtained 
floating on the surface, which is removed, and a fluid mass of metallic 
appearance ; the latter is let out of the furnace by a particular aper- 
ture, and watered in order that it may be broken into fragments with 
greater facility. It has been ascertained from experience that when 
the slag is of a dull color, it contains iron ; but if its surface is blsck 
and brilliant, it is free from it. The metallic mass is reduced to a very 
fine powder, which is then calcined at a bright red in a furnace, grad- 
uating the temperature so as to avoid fusion, and constantly raking it: 
a considerable quantity of arsenious acid is driven off. The air has 
free access to the mass, which becomes oxydized and diminishd in 
weight. The calcination, which lasts for about twelve hours, is con- 
tinued until no more white fumes are given off, and the residue is treated 
with hydrochloric acid, which dissolves nearly the whole of it ; the 
liquid is diluted with water, and milk of lime and hypochlorite of lime 
(chlorid of lime) added,* when a precipitate falls, which af^er being 
well washed is thrown away. A current of washed suiphureted hydro- 
den, generated from sulphuret of iron and dilute sulphuric acid, is 
passed into the liquid until it is saturated ; it is discontinued when some 
ammonia, added to a sample of filtered liquid, gives a black precipitate; 
if there was not an excess of suiphureted hydrogen, the precipitate 
produced by ammonia would be green. The suiphureted hydrogen 
causes a precipitate in the liquid ; it is washed, and as it is slightly 
soluble, a current of suiphureted hydrogen is passed into the wash- 
waters. The precipitate is thrown away. The cobalt is then throwa 
down with a solution of hypochlorite of lime. The precipitate, washed, 

* Tlic lime and hypochlorite of lime are added to precipitate the iron and a^ 
Bcnic; the h^'pochlortte, by peroxy Sizing t\i<& vraii,«jik!\vta of lt« being predpitated hj 
the lime. 
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dried, and IIimi bMtod to redoeai, is oomidered to be oxyd of cobalt, 
and part ia aent io thia aiate into the market ; another portion is heated 
to a white-red ; by thia treatment the oiyd lo«es in weight, but increases 
10 denaity ; it ia sold as protozyd of cobalt. The liquid from which 
the cobalt has beeo prBci|Ntated is treated with milk of lime, which pre- 
dpitatea the nickel in the state of hydrate ; this precipitate is washed, 
dried and heated to redness ; it is then mixed with charcoal, and by 
veana of a atfong heat reduced to the state of a sponw nickel, which 
ii eniployed in me manufacture of German silver, with respect to 
the oiyd of eofaalt, nearly the whole of it is consumed in the Stafiford- 
ihire potteries. Tlie oxyd of cobalt thus prepared is remarkably pure. 
1ft. Om JUqmU Prolmfd of NUrogm; by M. Dumas, (Compt. 
leDd^ Nov. 6, 1648 ; Phil. Mag., zxiiv, 158, Feb., 1849.)— M. Nat- 
met of Vieoaa has eonatructed a forcing-pump for the liquefaction of 
paea* by means of which carbonic acid and protoiyd of nitrogen can 
nadily be obtained in the liquid atate. Having procured one of theae 
isstrunMnta, and employed it more especially for the liquefaction of the 
pioloKyd of nitrogen, I soon perceived the necessity of using a series 
«f indispeosable precautions, but which, once adopted, have enabled 
•e to eflbcl with promptitude and security, as well as economy, the 
Kqnefaetion of large quantities of protoxyd of nitrogen. 

Aa this liqoid furnishes a means of producing an excessively low 
tBoqwrature, and is very easily operated with, I will here briefly point 
ost the observationa I have made. The first relates to the principal 
Msee of the apparatus, that is to say, the reservoir. In my opinion the 
Viennese manufacturer has not given it sufficient strength. I have had 
it surrounded with a belt of forged iron, capable of resisting 800 atmos- 
pheres, and very nicely made by M. Bianchi. Moreover, I have arranged 
tlungs so that the reservoir being surrounded by ice, the body of the 
pomp was cooled uninterruptedly by a circulation of water around it, 
aid that evep the stem of the piston was always moistened by cold 
later; in thia manner there is no danger of the valve of the piston 
being injured by the heat proceeding from the compressed gas, and by 
in special action as a combustible gas. With these . precautions, we 
■ay compress into the reservoir in the course of two hours 200 litres 
<f gM, of which 20 suffice to produce a pressure of 30 atmospheres, 
mot which, liquefsction commences. The remsinder of the jas fur- 
Mebee a liquid ; 100 litrea yield 200 grms., or very nearly. The gas 
iboald lie absolutely dry in order to succeed, and likewise as pure as 
posnble. I prepare it from the nitrate of ammonia as usual, and after 
teving dried it, pass it into Macintosh bags ; a couple of pounds of 
•itreie of ammonia suffices. 
^ Once compressed, the liquid gas may be preserved for one or two 
r ^^&at leaat in the reservoir; the valve however ia slightly injured by 
^ iL When the stopcock of the reservoir is opened, the gas escapes; a 
r poition freezes at first, but it then flows liquid ; the solid portion resem- 
i Met a mass of snow; it melts upon the hand, and rapidly evapoiaies, 
lesfing a severe bum. The liquid portion, which is by far the most 
tbuodant, and of which it is easy to obtain in one operation 40 to 50 
^nns., being received io a giass, keeps for half an hour, ot ^N^ti t[i<^T^^ 

SEommSMMmt^ Vcl Vm, No. S2.— July, 1840. U 
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In order to observe more readily its properties, I collected it in open 
tubes, contained in vessels at the bottom of which was placed aonw 
pumice-stone moistened with sulphuric acid. It then retains its trans- 
parency for a very long time. 

The protoxyd of nitrogen is liquid, colorless, very mobile and per- 
fectly transparent ; each drop that falls upon the skin produces a very 
painful burn. The gas, which is incessantly liberated by slow ebul- 
lition, possesses all the properties of the protoxyd of nitrogen. When 
metals are dropped into this liquid, they produce a noise like that of 
red-hot iron immersed in water. Quicksilver causes the same noise, 
instantly freezes, and affords a hard brittle mass, white like silver, which 
it perfectly resembles in appearance. Potassium floats upon the liquid, 
and experiences no change ; the same is the case with charcoal, sul- 
phur, phosphorus and iodine. Ignited charcoal floats upon the surface 
of the liquid, and burns with considerable brilliancy, and frequently 
until the whole is consumed. Ordinary sulphuric acid and concentra- 
ted nitric acid freeze immediately. Ether and alcohol mix with the 
liquid without freezing. Water is instantly converted into ice ; but it 
produces such a sudden evaporation of a portion of the liquid, that it 
causes suddenly a kind of explosion, which would be dangerous if 
merely a few grammes of water were poured at once into the liquid. 

16. On a new Product of the dry Distillation of Amber ; by L. F. 
Bley and E. Diesel, (Chem. Gazette, April 2, 1849, pp. 142, 143; 
from Archiv. der Pharm., Iv, p. 171.) — This substance, which resem- 
bles wax, was obtained in some experiments variously modified in order 
to obtain the largest possible amount of succinic acid from amber. lo 
one of these experiments 32 oz. of amber were mixed with 2 oz. of 
crude concentrated muriatic acid, which had been previously diluted 
with an equal amount of water, and submitted to distillation in a glasi 
retort. By accident a very brisk fire was made. When the operation 
was finished, a yellow wax-like substance was found in the neck of the 
retort mixed with the sublimed succinic acid. A somewhat loose cin- 
der remained in the retort instead of the colophony ; it weighed 3 oz., 
whilst the quantity of oil was very considerable, viz., 21^ oz.; whilst 
in the usual mode of distilling, generally only between 4 and 5 oz. of 
oil are obtained from 16 oz. of amber. The amount of succinic acid 
was 1^ oz. 

The wax-like substance was well washed and purified by being melt- 
ed in water and solution in absolute alcohol. In thin layers it is yel- 
lowish, in large masses brownish-green, lighter than water, soft, trans- 
parent or opake, melting between 185° and 187°, boiling somewhat 
above 572^, and void of taste and smell. It is insoluble in water, 
readily soluble in alcohol and ether, fats and liquid oils, and bums 
with a strong luminous flame. The analysis of the substance dried 
over chlorid of calcium furnished — 

Carbon, 86- 123 1 = 6 857 

Hydrogen, - - - - 13691 1 1 143 

From the properties and composition of this substance, it agrees 

with a body found near Merlh^t T^dvU^ m Gn^iand^ in narrow veins, 

with quartz, calcareous spar aad Vtou ote».» «\\j»q\v ^'^w^>\\x^^^i«3Bsl^ 
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and at Seamick in Moldavia, in layers of bituminous schists, and is de- 
scribed with the same properties by Oken under the name of ozocerite 
(Hatchetine.) The authors however are of opinion that the muriatic 
acid used for these experiments has no influence on the production of 
this wax-like substance, which the authors have provisionally called 
artificial ozocerite. 

17. On the Action of Chloroform on the Sensitive Plant (Mimosa 
pudica) ; by Professor Mahcbt of Geneva, (read before the Societe de 
Physique et d'Hisioire Naturelle, Oct. 19, 1848, and communicated by 
the author to Phil. Mag., xxxiv, 130, Feb., 1849.) — When one or two 
drops of pure chloroform are placed on the tup of the common petiole 
of a leaf of the. sensitive plant, this petiole is seen almost immediately 
to droop, and an instant after the folioles close successively pair by 
pair, beginning with those which are situated at the extremity of each 
branch.* At the end of one or two minutes, sometimes more, accord- 
ing as the plant is more or less sensitive, most of the leaves next to the 
chloroformed leaf and situated beneath it on the same stalk, droop one 
after another, and their folioles contract, although generally in a less 
complete manner than those of the leaf placed in immediate contact 
with the chloroform. Af\er a rather long time, varying according to 
the vigor of the plant, the leaves open again by degrees ; but on trying 
to irritate them by the touch, it is seen that they have become nearly 
iosensible to this kind of excitement, and no longer close as before* 
They thus remain as torpid for some time, and generally do not recover 
their primitive sensitiveness till after some hours. If, however, when 
they are in this state of apparent torpidity, they are subjected again to 
the action of the chloroform, they close as they did the first time. It 
is not till after they have been chloroformed several times, that they 
lose all kind of sensitiveness, at least until the next day ; sometimes 
they even fade completely at the end of too frequent repetitions of the 
experiment. In all cases the effects observed are the more marked in 
proportion to the purity of the chloroform employed and the degree of 
sensitiveness in the plant. 

An analogous phenomenon is produced if, instead of placing the drop 
of chloroform on the base of the petiole, it is laid on the folioles situa- 
ted at the extremity of a branch. The folioles of this branch immedi- 
ately begin to close pair by pair, the common petiole droops, lastly the 
folioles of the other branches close in turn. At the end of two or 
three minutes, the nearest opposite leaf, and if the plant is vigorous, 
most of the other leaves situated below on the same stalk follow their 
example. When, after some time, the leaves open again, the same 
want of sensitiveness is manifested as in the preceding case. 

A singular feature in this phenomenon is the manner in which the 
action of the chloroform is propagated from one branch to another, 
then from one leaf to another, even when the liquid disappears by 
evaporation almost as soon as it is deposited. This action, as we have 
just seen, appears to be communicated from the leaf to the stalk, fol- 
'owing in the latter a descending direction ; generally the leaves situa- 

* 1 previoiwlv convinced m^olf by orperiment that a drop ol "waX-CT, -^Wifc^^-R^i- 
taMv on M leaf of the seoaitire planty roused no movement. 



116 SdenHfe InietSgmm. 

ted above the chloroformed leaf are not at all aflTected. DeCaadolle, 
in making an analogous experiment on a sensitive plant with a drop of 
nitric or sulphuric acid, remarked on the contrary, that it was the leavet 
above the leaf touched which closed, without those situated beneath 
participating in this motion.* The observation of our learned country- 
man is quite naturally explained by attributing to the ascending sap the 
transport of the corrosive poison, a transport which, in this case, would 
take place in the direction from below upwards. But how to account 
for the apparent transmission of the efiects of the chloroform in the 
contrary direction, from above downwards? Might the descending sap 
more peculiarly have the property of transmitting the narcotic effecti 
of this singular compound from one part of the sensitive plant to the 
other; or might there exist in this plant some special organ susceptible 
of being affected by certain vegetable poisons in a manner analogoos 
to the nervous system of animals? Notwithstanding the interesting 
investigations of Dutrochet and other physiologists, there still prevails 
too much obscurity on this subject to hazard an opinion. But in any 
case the fact is singular, and appears to me to merit the attention of 
persons accustomed to engage in questions of this nature. 

Experiments of the same kind, made on the contractility of the 
sensitive plant with rectified ether, have furnished me results nearly 
similar to the preceding ; with this difference, however, that whilst one 
drop of chloroform placed on the common petiole of a leaf situated at 
the extremity of a branch of a sensitive plant suffices to cause most of 
the other leaves situated beneath on the same branch to close, ether io 
general produces an effect only on the leaf itself with which it is pot 
in contact. The next leaves have generally appeared to me not afiect- 
ed. I must however add, that my experiments with ether having been 
made after others, and at a time of year when the sensitiveness of the 
plant had already begun to diminish, it is possible that the intensity of 
the effects produced may have thereby been aflected. 

18. Analysis of the Water of the Mediterranean on the Coast of 
France^ (Phil. Mug., May, 1849, xxxiv^ 398; from Comptes Rendus, 
Oct., 1848.) — M. J. UsiGLio analyzed the water from the foot of Mount 
St. Clair, about 400 metres from the port of Cette. 
100 parts gave — 

Chlorid of sodium, 2*9424 

Bromid of sodium, 0*0S56 

Chlorid of potassium, 0*0505 

Chlorid of magnesium, 0*3219 

Sulphate of magnesia, 0*2477 

Sulphate of lime, 0*1357 

Carbonate of lime, 0*0114 

Peroxyd of iron, 0*0003 

Water, 96*2345 



100000 
19. Impttrify of Commercial Bromine^ (Phil. Mag., May, 1849, vol. 
xxxiv, p. 399; from Journ. de Ph. et de Ch., Fevrier, 1849.)— M. Po- 
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wnuw/L^ IB dblilling ioido nnplea of eoromercial bromine, found that 
tbe boiliog-point was not 18^ P.* but iMIS* F. ; and that the color of 
Ibe liquid became gradually lighter, till it was eventually quite color- 
lean Oo eootinuiog the distillation to dryness, he obtained a residue 
of chareoaL On separating the bromine from the last portions of the 
diMtlied liquid by means of a solution of potash, an aromatic, oily, coU 
orlesB liquid was obtained, which analysis proved to be carburet of bro- 
mine ; this existed in various specimens of bromine to the extent of 6 
or 8 per cent, and there is every reason to conclude that it was deri- 
ved from tbe eiher emplojred in the prepartion of this substance. 

SMlL MMad €f Soidirimg ctftt-troii vilh wroNf Ai-tron, (Technologiste ; 
Lood. Jour, and Report, vol. zxziv, p. 980.)— The following process 
hsa been recommended for this purpose :— First melt filings of soA cast- 
iioa with calcined borax in a crucible ; then pulverize the black vitre- 
ous substance which is thereby produced, and sprinkle it over the parts 
which are intended to be united ; after which, heat the pieces of cast 
and wrought-iron and weld them together on an anvil, using only 
gentle blows» This method is peculiarly applicable for the manufac- 
tore of iron articles which are intended to be made red hot, and are re- 
fttired to be impervious to fluids or liquids ; as such a result cannot be 
obiained by simple fastening. 

21. Mode of Sihering Glan bp the employment of Gun-Cotton, 
(ibid.)— M. VoHL has recently discovered that a solution of gun-cotton 
in a caustic ley, po sios s os , in a high degree, the property of precipita- 
ting silver from its solutions in the metallic form. In fact, on bringing 
gpn-GOtton into contact with a caustic ley of sufficient strength, the 
eooon will become dissolved in the ley, giving out ammonia with a con- 
flidsmble degree of heat, and producing a deep brown liquor, some- 
vhat thick : on pouring an acid into this, a brisk efiervescence is pro- 
duced, carbonic acid and nitrous acid being disengaged. 

Tbe action of gun-cotton, in this instance, shews that it is not sim- 
ply dissolved, but undergoes decomposition, by which the atoms of 
oiygeo, in the nitric acid, enter into combination with the atoms of car- 
hn in the cotton, thus producing carbonic acid, which as well as the 
urous acid produced by the nitric acid, combines with one part of pot- 
•di. A fresh decomposition of nitrous salt by the potash, in presence 
of hydrogenated substances, furnishes ammonia. 

The most remarkable property of this alkaline solution is the follow- 
ing: — On pouring into it a few drops of a solution of nitrate of silver, snd 
tddiog ammonia until the 0x3rd of silver formed is re-dissolved (the 
mixture being slowly heated in a water bath), the liquor will, at a 
certain period, assume a deep brown color and efiervesce, the whole 
of the silver being precipitated on the sides of the vessel. The mir- 
ror thus produced is much superior in brilliancy to those produced 
by means of etherial oils or ammoniacal aldehyde ; and the facility 
tHtb which it is produced will doubtless render it of practical im- 
portance. 

This property is not exclusively possessed by gun-cotton ; it is found 
tho in cane sugar, sugar of milk, manna, gums, and other substances 
which may be renderad explosive by treating Ihem wxvVi tkWm ^f£\^« 
ficio-wMO^ Meld prodaoo&9 aader tbe same ciccuniBtaDeea^SLt^Ctf^'CL'i^ 
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metallic surface ; and it appears that this reaction takes place with all 
bodies which, when treated with nitric acid, do not furnish products of 
ozydation, but another series of bodies that admit of carbonic acid 
forming one of their constituent parts, since they at the same time give 
up an equivalent of water. 

22. On a Mode of rendering Substances incombustible ; by Robeit 
Angus Smith, Ph. D., Manchester, (Phil. Mag., xxxiv, 116, Feb., 
1849.) — I have often been surprised that, considering the number of 
materials which will not burn and the small number which do bum, we 
should be compelled to build houses so liable without constant watchful- 
ness to instantaneous destruction ; that we should go also to sea in Tea* 
aels made of a most combustible substance filled with enormous fires, 
frequently under the care of ignorant men. I think, therefore, I may 
be excused when I endeavor to add to a knowledge of the mode of 
rendering substances incombustible, or the theory of the mode to 
be sought after, even if the addition which I make be but a yery 
small one. 

Silicate of potash has been considered good. It is a soluble gfan 
which was expected to cover the fibre of cloth or wood, and so protect 
it from heat. This does act to some extent, probably in the tame msD- 
ner as stones do when put into a fire of wood or coal ; they take heat 
but give none, and are also bad conductors. If silicate of potash re- 
mained as a glass, it would act also by keeping out the air; but this 
does not seem to be the case, as it falls after a time to a powder. 

Il struck me that the mode of preventing combustion was not by pro- 
tecting the wood from thu fire merely, as heat must cause combustible 
gases to rise from wood, whether there be incombustible substances 
mixed with it or not, and these gases will force their way to the sur- 
face where there is no longer any preventive to burning. My object 
then was to find a substance which would render the wood unfit to 
burn, and would cause it to give out gases which would not bum; so 
that whilst the wood itself was being preserved, except where in con- 
tact with the fire, the gases would assist in extinguishing the fire. 

I first tried phosphate of magnesia and ammonia, thinking the am- 
monia given out would be of use in extinguishing the fire ; but this was 
of no value, as a piece of calico required to be made quite stiff with it 
before it was rendered incombustible. The calico was prepared by 
dipping it in a solution of phosphate of magnesia in muriatic acid aod 
then in ammonia. It seemed to me that the earthy salts are of little 
use for the purpose required, and that the amount of solid matter inca- 
pable of evaporation left on the cloth, assists in a very small degree. 

Sulphuric acid, however, seemed to present the most promising cha^ 
acteristics of a substance incapable of burning, and of acting so strongly 
on vegetable substances as to make them incapable of burning. Sul- 
phuric acid itself is a body perfectly burnt, or we may say overburot, 
having an atom of oxygen given to it by artificial means, so to speak, 
which atom is difficult to separate, and therefore not resembling the 
oxygen of many highly oxydized bodies. It requires a high degree of 
heat to raise it to vapor; and the vapor formed is sluggish and heavy, 
remaining long where formed, and quenching flame wherever it is. It 
destroys the texture of wood a\ao aiid oxViot n^^^nsX^a wl^M^3BAfiA8^ caus* 
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ing them to give out afler a time gases which do not burn, mixed with 
some which do burn ; but if there be enough of acid, forming a mix- 
ture which does not bum. The wood also cannot be again induced to 
become combustible until it be heated to redness, so as to remove all 
the sulphuric acid, leaving only charcoal. 

If sulphuric acid then could be introduced into wood just at the time 
that the fire was going to take place, the fire would cease to take place ; 
and this we can do easily by saturating the wood with sulphate of am- 
monia. When there is no fire present there is no sulphuric acid pres- 
ent, as such ; but as soon as the heat rises, ammonia goes off, and sul- 
phuric acid is instantly presented to the wood. The ammonia does not 
come oflT quite pure, it is mixed with nitrogen and sulphurous acid ; and 
this disengagement of gases is of advantage in extinguishing fire ; 
when the heat rises to 536°, the sulphuric acid is then left to act on the 
wood in part and to volatilize in part, and that which I have mentioned 
takes place. The outside of course would first undergo the change, 
and the inside would be protected by the incombustible outer part ; if 
the fire continued to act long, the inner layer would undergo a similar 
change. I imagine, then, the acid acts in a double manner ; it makes 
the wood refuse to burn and it puts out fire. As sulphurous acid is 
given oflT in this process, the action is also similar in one point of view 
to that of sulphur, which has long been used for putting out fire in 
chimneys. 

1 have no doubt that a house built of wood prepared in this manner 
might have a fire lighted on the wooden floor without danger, burning 
only on the spot to which the fire was limited. A ship also would be 
safe, even if the cinders did fall from the grate in stormy weather. 

1 know that muriate of ammonia has been used, and that it acts very 
well ; but I think the sulphuric acid is superior, the ammonia being 
merely to keep it innocent ; and other volatile base might do. I am 
sorry, however, that this is not perfect ; its solubility in water is a 
great disadvantage, as it cannot be applied to clothes to be frequently 
washed. True, it is so cheap that it might be applied every washing 
where there are peculiar dangers ; but if a person was standing very 
near the fire, the ammonia would in part be evaporated, and the acid 
remaining would be enough to injure the fabric. There are however 
cases, such as curtains, to which this could not apply, and where it 
would be valuable. 

Sir William Burnetts liquid is chlorid of zinc : he uses it for preserv- 
ing wood and canvas, and also for preventing fire. I am certainly sur- 
prised that more use has not been made of it, being as far as I have 
leen it, so efficient I believe the manner in which the chlorid of zinc 
acts is very similar to that of sulphuric acid, destroying the organic 
matter on the approach of heat, and rendering it incombustible. It can 
be introduced into wood at a specific gravity of 2000, I believe ; sul- 
phate of ammonia cannot easily be used above 1200. By heating the 
aolutioD more may be attained. Sulphate of ammonia is cheap and 
easily procured and used, not hurting anything with which it may come 
in contact, and therefore more easily managed in households. 

The chlorid of zinc is said to unite with the fibre. T\\\a c»xvcvci\.\i^ 
ttid for the Bulphate of ammonia. It would not, bowe\et.> co\iv^ It^tcv 
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the centre of a beam of wood, evea if immeraed in water, at the water 
enters with great difficulty into wood ; and the solution itself cannot be 
introduced without forming a vacuum in the saturated vessel, and so 
removing all the air from the wood. 

The drst time I used this solution I found a large quantity of mould 
formed, and indeed it contains all the elements to increase its growth. 
The second time the solution was boiled in an iron vessel, and no mould 
formed on it ; on the contrary mould was destroyed by it The sul- 
phate of ammonia dissolves iron rapidly, and forms a double salt which 
is deleterious to such growths. I imagined any other metallic salt 
would do, and used ordinary chlorid of manganese prepared in the lab- 
oratory, which killed all such fungi rapidly, and no more have grown 
aAer standing eleven months in contact with organic matter. 

I believe there are many ways in which this may be used. My wish 
was to find a substance suited for building fire-proof ships, and I believe 
this would do; at any rate the ships would be fire-proof, experience 
could alone tell if any other objection followed. It does not render the 
wood hard, heavy or brittle. 

I believe it would be of the greatest advantage in mills, which now 
suffer so much from fire, diminishing or rather entirely removing the 
expense of insurance. It does not hurt colors ; so that even colored 
goods might be dipped when kept long in one place, or when sent in 
vessels abroad. Possibly some delicate colors may be attacked, but 
this must be a rare case. 

I am more desirous of seeing ships built of an incombustible mate- 
rial, the means of escape at sea being few, and confined to few ; and 
whilst there is any hope of doing it easily, I scarcely think it proper 
for any one to neglect what information may exist on the subject. 

< 

II. MiNERALOGT AND GeOLOGIT. 

1. Randanile, a native hydrated Silica from Algiers ; by M. Sal- 
VETAT, (Ann. de Ch. et de Phys., Nov., 1848, t. xxiv, p. 348.) — ^This 
hydrated silica exists abundantly near Algiers, and was taken for Kao- 
lin. It is pulverulent and friable, forming an excessively light powder. 
It is infusible, but loses color and becomes grayish, contracting a little. 
It gives up water at 16° C, but still retains a portion at 100° C, losing 
the whole only at an intense heat. It was found to consist of 80 parts 
of gelatinous silica, 9 of water, 6*48 of insoluble silica, with 1*41 alu- 
mina, 0*55 oxyd of iron, 0*56 lime, 2*00 of potash, soda and loss, and 
a trace of magnesia. Of the water 4*04 per cent, escaped at 16^ C, 
and 3*96 at 100° C, and 1 per cent, is combined with the alumina. 
Neglecting what is obviously foreign to the mineral, it has the formula 

Si2 H when simply dried at 16° C, and Si* H when dried at 100° C. 
The composition resembles that of a similar material from Ceyssat, 
and near Randan, in the Puy de Dome, analyzed by M. Fournet. This 
chemist obtained in his analysis, {gelatinous silica 87*20, water, car- 
bonic acid and organic matters lO'GK), alumina and oxyd of iron 2 00, 
saad by decaatation 0*80, wllh liacea o( Vvm^^ tcv^viOi^vQ.^ <Su:. 
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Salvetat suggests the name Randanite for the mineral, in allusion to 
the locality f considering its composition as Si^ H. Doveri has lately 

• a a • 

announced the formation of a substance having the composition Si H, 
by the artificial drying of gelatinous silica. But the aUempts of Salvetat 
to form Randanite artificially were not successful. A microscopic ex- 
amination of the specimens from Ceyssat and Randan, has led Du- 
frenoy to attribute its origin to infusoria, and that of Algiers is proba- 
biy due from the same source. The constancy in the composition of 
this infusorial silica is an interesting physiological fact. 

2. On Pistomesite and Mesitine ; by M. Breithaupt, (Pogg. Anna- 
len, Izx, 146.) — Pistomesite resembles spathic iron. Crystallization 
rhorabohedral ; R:R=107** 18'. Density 3-412-8-417. According 
to M. Fritzscbe, it consists of protoxyd of iron 33*92, magnesia 21*72, 

carbonic acid 4d-62=:99'26, giving the formula Fe C-f-Mg C. 

Breithaupt on a new examination of the Mesitine, obtained for its 
composition, protoxyd of iron 24*18, magnesia 28*12, lime 1*30, car- 

bonic acid 45*76, and hence deduces the formula 2MgC-|-FeC. 

3. Analysis of Lardiie from near Voigtsberg^ in Saxony ; by M. 
Kabsten, (Jour, fiir Prakt. Chem., xxxvii, 162.) — Lardite, which has 
been referred to Agalmatolite, is an a'nhydrous magnesian silicate, con- 
sisting according to Karsten^s analysis, of silica 66*02, magnesia 31*94, 
protoxyd of iron 0*81, soda and potassa 0*75, loss by ignition 0*20, 
chlorid of sodium and sulphate of potash, a trace =99*72. It whitens 
before the blowpipe, and in a tube gives no trace of moisture but ex- 
hales a disagreeable odor, like many other magnesian minerals. In 
the exterior flame it becomes wax-yellow. It dissolves slowly but com- 
pletely in borax, forming a glass which is pale yellow when hot, but 
becomes colorless on cooling. Density 2*795. 

4. Chemical Analysis of Glinkite; by W. von Beck, (Verhandl. 
Min. Gesel. zu St. Petersburg, Jahr., 1847, p. 244.) — Glinkite comes 
from the District of Perm. It forms small veins in talc which is some- 
times intersected by chlorite, and occurs only amorphous. The color 
is dive-green passing into a darker or lighter shade, and paler green 
by transmitted light. Luster nearly vitreous. H. = 6. G. = 3*479 
at 14^^ C. Fracture fine and flat conchoidal. Streak powder white. 
In nitric or muriatic acid it partly gelatinizes. Before the blowpipe 
it does not fuse, except on the edges of the thinnest splinters at a 
high heat. 

I. II. Mean. 

Craipofi/ton.— Silica, 38*817 39*6 39208 

Magnesia, 43*778 44*35 44064 

Protoxyd of iron, 17141=99*736 17*75=101*70 17-445 



• •• ••• 



This gives the formula R^ Si, in which R= Mg, Fe. It is the form- 
ula of Olivine. 

5. NeolUe^ a new mineral; by M. Scheerbb, (CEfvers. af. K. Vet. Ak. 
FcBrh., iv, 70.) — Neolite is a talc-like mineral from some old mvae'S w^^t 
Arendal, Norway, where it occurs as modern incruslaXvoiA vck %ffi&Mi^i& 
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and on detached stones. It is often ciystalline, either in folia, or in 
concentric fibrous aggregations like Wave! lite. It is greenish with a 
greasy luster, and a specific gravity 2*77 after long desiccation. Hard- 
ness, that of talc. The analyses vary much. In one, Scheerer o\h 
tained silica 52*28, alumina 7*33, magnesia 31*21, protoxyd of iron 
3*79, protoxyd of manganese 0*89, lime 0*28, water 4*04=99*85. In 
another, silica 4735, alumina 10*27, magnesia 24*73, protoxyd of iron 
7*92, protoxyd of manganese 2*64, water 6*28=99*19. 

6. On VdlknerUCj a new mineral from the mines of Schisehimsk ; by 
M. Hermann, (Jour. f. Prakt. Ch., xl, 11; Annuaire de Ch., 1848, 
p. 154.) — Volknerite occurs in white pearly laminse on talc schist, and 
sometimes in hexagonal tables, with a perfect basal cleavage. Feel 
greasy. Density 2*04. 

Composition A\ 3B-f 6(Mg, 2H). 

7. Analysis of Pyrophyllite of Spaa; by M. Rammelsberg, (Pogg. 
Annalen, Ixviii, 505.) — The analysis afforded: silica 66*14, alumina 
25-87, magnesia 1*49, lime 0*39, water 5*59=99*48 — leading to the 
formula (neglecting the lime and magnesia) 5SiO' 2AI^ O^-f-^^^- 

8. Analysis of Talc of Rhode Island and Steatite of Hungary ; by 
M. A. Delbsse, (Rev. Sci. et Indust., xxv, 107.) — ^The Talc of Rhode 
Island occurs in large clear foliated masses. It has two optical axes 
intersecting at a small angle. Density =2*5657; aAer calcination 
z=l*64. Hardness =1; aAer calcination =6, so that it scratches 
glass, although with some difficulty. It exfoliates when heated. 

On analysis it afforded silica 61*75, magnesia 31*68, protoxyd of 
iron 1'70, water 4*83=99-96 ; and Delesse thence deduces the formula 
2(4Si034-3Mg 0)+3( Mg O, HO). 

This author also examined a steatite from Nyntsch in Hungary, and 
obtained for its composition, silica 64*85, magnesia 28*53, protoxyd 
of iron 1*40, water 5*22=100*00, this result leading to the formula 
5(Si03 MgO)+2HO. 

9. On a new Hydrosilicate of Alumina ; by MM. Damour and Sal- 
VETAT, (Ann. de Ch. et de Ph., 3e ser., xxi, 376.) — This mineral occurs 
massive in nests in a brownish clay near Montmoriilon (Vienna). It 
has a soapy feel, and a clear rose color, and becomes plastic in water. 
Composition^ according to Damour, silica 50*04, alumina 20*16, sesqui- 
oxyd of iron 0*68, lime 1*46, potash 1*27, magnesia 0*23, water 26*00. 
It is hence allied to Halloysite. 

10. Philippsite and Gismondine; by M. Marignac, (Ann. de Ch. 
et de Phys., 3e ser., xlv, 41.) — Marignac separates these species, which 
Kobell and Brooke had united. Under Gismondine he includes speci- 
mens having an octahedral form, and rarely mammillated, and faces 
not striated ; and under Philippsite, those whose crystals have a rectan- 
gular prismatic form terminated by a 4-sided pyramid, with the faces 
striated in two directions oblique to one another. Density of Gismon- 
dine 2*265, of Philippsite 2*213. 

11. On the Composition of HeuJandite; by M. Damour, (Comptes 
Rendus, xxii, 926; Annuaire dc Chim., 1847.) — Damour has detected 
in Heulandite a portion of soda and potash which simplifies the formula. 

Hjs aaalyaia gives : silica 59*64, aVummu \6-^^ Uiae 7-44, soda 1*16, 



Mineralogy and Chology. 1S8 

, water 14*33=99*64. Hence this mineral differs from 
ID the proportion of water, and it falls into the group of 
ing the proportions 

rO:A|2 03:Si03::l:3: 12. 

nring table exhibits their relations, 



rO 


Al3 03 


Si03 


HO 








: 3 : 


12 


6 in 


which rO=CaO 
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rO— RaO 
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r(>=(CaO, NaO, KO) 
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rO— (CaO, NaO) 
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rO— (SrO, BaO) 




: 3 : 
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»( 


rO— CaO 
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to identity of Osmelile and Pectolite^ ( Annuaire de Chem., 
I.) — An analysis by M. Adam indicates that osmelite of Brei- 
mtical with KobelPs pectolite. He obtained for it, silica 
82*96, protoxyd of manganese 1*44, soda 6*10, potash 2*79, 
I oxyd of iron 0*54, wnier 4*01. 

)isterrite^ from the valley of Fossa in Tyrol ; by M. von 
Hir. f. Prakt. Ch.,xli, 154; Annuaire de Ch., 1648, 173.)— 
ystallizes in hexagonal prisms, cleaving parallel to the base, 
3arly luster on the terminal faces, with a vitreous luster on 
' the prism. H.=5 to 6^ (Breithaupt^s scale). Density 
A, Composition^ silica 2000, alumina 43'22, peroxyd of 
lagnesia 25 01, lime 4*00, potash 0*57, water 3'60. 
'laucophane ; by M. Hausm ann, (Jour. f. Prakt. Ch., xxxiv, 
lire de Chimie, 1846, p. 271.) — Olaucophane comes from 
' the Cyclades, and resembles indicolite. It has a prismatic 
3ture, a clear blue color seen by refraction. Density 3*103 
*owder feebly attracted by the needle. The mean result of 
3 is as follows:— silica 56'49, alumina 12*23, protoxyd of 
protoxyd of manganese 0*50, magnesia 7*97, lime 2*25, 
races of potash 9*28=:99*63. It is near Wichiyne from 
omposition. 

'hloriioid^* (Jour, fur Prakt. Ch., xxxiv, 454.) — MM. Erd- 
ERATH£woHL havo obtained for Chloritoid or Chloritic spar 

Fe^ A14-2A1 Si after the following analyses. 

24*40 24931 

rd of iron, 30 29 30 047 

la, 45* 17=99-86, Ger. 450 16=99*994, Erd. 

lumiie. — Humite, according to Marignac^s investigations, is 
h Chondrodiie. 

^pidote,, (Jour, de Pharm. el de Chim., xiv, 3d ser., Sept., 
1.) — M. Gerhardt here cites the analyses of M. Hermann 
*akt. Chem., xliii, 35 and 81,) of the different varieties of 
luding Zoisite and Pistacite of different localities, Bucklan- 
rthite or ceriferous Epidote. Hermann deduces from his 

Whitney luw fouml ^famnUe io agree with BoiMadorf['% vxt&Vj^ ^1 
ve^ng to which thb* mineral contains 5 to 6 pet cent, o^ ^^\/et. '^SCkS. 
pubbahed in the Proc. Bost. Nat. Hist. Soc, ApnV^^Vi, ^\QSi, <wA 
oar next namber. 
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results and those of previous chemists, that they exemplify a new prin- 
ciple in chemistry, which he names heteromerism^ which is the reverse 
of isomorphism, it implying a similarity of crystallization with a dif* 
ferent proportion in the ingredients. Hermann obtains for the for- 
mulas of — 

Zoi8ite, 8r(2RO), (Si 02)]-f 2[2(R2 0»), 3(Si 0«)] 

Bucklandite, 2r(2RO), (Si O')' +r2(R« 0»), 8(Si 0«)1 
Orthite, 8[(2RO), (Si 02)]4-[2(R2 O^), 3(Si 0«)] 

He considers Pistacite as consisting of the Zoisite type and Buck- 
landite type united, the green Arendal variety containing, according to 
him, 2 atoms of Zoisite and 1 of Bucklandite ; and so on. 

Gerhardt observes that M. Hermann ^^ doubtless preoccupied with 
the idea that the oxyds represented by R' O^ cannot replace the oxyds 
RO in isomorpbous substances, has entirely misunderstood the simplic- 
ity of relation actually existing between the varieties of epidote. If he 
had summed up the oxygen contained in all the oxyds and that of the 
silica, he would have found in all cases the simple relation of 

1 : 1 

In fact, in the several cases mentioned the actual relations are as 
follows, 2-94:303, 3 03:2*93, 301:304, 3*97 : 2*98, 2-91:2-87, 
2-74 : 2-70, 2-74 : 2-69, 2 62 : 2-69, 2-56 : 2-65, 2 63 : 2-46, 205 :2-12. 
All the epidotes have therefore the general formula* 

Si2 0*(M*) 

equal to [Si^ 02-f.20M'], " which comprises garnet, anorthite, olivine 
and a great number of other minerals.'' In epidote M^ is represent- 
ed by variable quantities of alumina and peroxyd of iron on one side, 
and lime, magnesia, protoxyd of iron, or of cerium on the other. Rep- 
resenting the former by M^ and the latter by M, the formulas of the 
prominent varieties are as follows : 

Zoisite, Si2 0*(Ml?a««M»32) 

Pistacite, .... Si^O* (M|?2«o M^^o) 
Bucklandite, .... Si^O* (M(?2»6 Mi**) 
Orthite, . . . . Si2 0*(M|?2 Ma) 

These formulas sustain the view of the isomorphism of these min- 
erals. 

18. On Zygadite; by M. Breithaupt, (Pogg. Ann., Ixix, 429.)— 
Luster vitreous. Color red and yellowish white. Feebly transparent 
Density z=2'511. Form of crystal a rhombic prism, and in all instan- 
ces observed, macles. M. Plattner hds detected in it nothing but silica, 
alumina and litliia. 

19. Bodenitey (Jour, f Prakt. Chem., xliii, 207.) — This mineral 
[alluded to in this Journal, vol. ii, p. 415,] has been analyzed by M. Tb. 
Kerndt with the following result. — Silica 26*12, alumina 10*33, pro- 
toxyd of iron 12*05, yttria 3*47, lime 6*32, magnesia 2*33, protoxyd of 
manganese 1*61, potash 1*21, soda 0*84, protoxyd of cerium 10*46, 
protoxyd of lanthanum 7*56, water 3*0 1=99*27 : from which he de- 
duces the formula Al* 03,Si3 03-f-9R2 0, 2Si3 O^. 



* In itm formula, Gerhardt adopts \n& o^wn tioXa^kvii, coDSL^<»nD%\IbA Qxyds OJf '< 
and silica Si 3 O i . The old notatvon ia adopted m \)bft ^^fc^^rfi^os^^ VsRosiSia. 
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30. MMrammttUe, a hob Mineral; by M. Kkrndt, (Jour. f. Prekt. 
Chem., xliii, 207.) — Under this Dame the author desienates a cerirerous 
mineral from oe&r Harienberg id the Erzgebirge. It occurs ia black 
amorphous grains, with a greenish reflection. Density 4*263 to 4365. 
It coDsisis of silica 31-09, alumina 2-23, glucina 5-&1, ytlria 37' 14, pro- 
toxyd of iian 11*23, magnesia 0*42, protoxyd of manganese 0'90, lime 
0-71, soda 0-65, polassa 0-17, protozyd of lonlhanum 3-53, protoxyd of 
cerium 5-54, water 0-82z=99-94. 

21. MonazUoid, a new Mineral from near Lake JImen ; by M. Heb- 
KAKK, (Jour, fur Prakt. Ch., xl, 21 ; Annuaire de Ch., 1848, p. 146.) 
— Monaziloid is a variety of monazite, hardly disiinguishable in exler- 
Dsl chancteis, consisting of oxyd of cerium 49-35, oxyd of lanihanuin 
21-30, lime 1-50, phosphoric acid 17-94, aubatance resembling tanialic 
acid 6-87, water 1-36, magnesia and protoxyd of iron, a trace. It has 
thence the formula, according to Hermann, 5(CeO, LnO) PhO', and 
diflers from monazile in containing a lanlalic substance in place of tin. 
Its denaily is 5-281. 

22. Crytlalliiation of Vrahrlhile ; by N. von Kokschabov, (Ver- 
handl. der Ru3S.-Kais. Min. Gesellsch. zu St. Petersburg, Jahr 1647.) 
— The author, in an elaborate memoir, points out close relalions be* 
tween the crystallization of Uralorthiie, Allanile and Epidote, and 
shows them to be isomorphous. The following are two of his figures — 
from Plate iv. 




The dimensions (placing a for the vertical axis, h for the clinodiago* 

Hi, and G for the orlhodiagonal) are as follows : 
Uralorthite, a:h:c = 114918:1: 0-64510 7=^5" b' 

Epidote, a:b:c = 1-16050:1:0-63653 ^=65° 34^' 

The description of figure 1, according to Naumann'a system of 

BotatioD, is as follows. 



OP QcPx +Px +JP» 
M T r t 
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The following are acme of the angles obtained for uralorthite ; and 
in parallel columns the corresponding angles of epidote and allanits 
are given. The first three of uralorthite and the three measurements 
by the reflective goniometer, from which the dimensions were calculated. 





Uralorthite. 


Epidote. 


Allanite fr. 
Hadingtr, 


Orthitr, 
Sckoerer, 


M:d = 


127^4(y 


126^661' 






M:T = 


( 65°06' 


( 114 25^ 
\ 65 34| 


116^ 


liy— llff* 




64 




M:r = 


116^20' 


116 12^ 


115° 


1I60 


M:n = 


106° 1' 


104 48^ 






T:r = 


128M5' 


129 22 


129^ 


180°48' 


T:z = 


125^25J' 


124 57J 






T:u = 


144^53i' 


144 25 






d:z = 


156*^28' 


156 45^ 


156|^ 





Bagrationite (Pogg. Ixxiii, 182), also appears to be another variety. 
The measurements gave M : T= 1 14° 55-2' ; M:rz=116** 36-6' ; Mrs 
= 105^ 10-5' ; T : r= 128^ 297' ; T : z= 125° 25'. 

The resemblance between the above minerals in composition is 
striking, as shown by M. Kokscharov, from a comparison of various 
analyses. 

23. Niobite, — This name has been applied to the Columbite in which 
niobic acid is the predominant acid. Specimens from the east of Lake 
limen have been found to agree in crystalline form with the American, 
as described by M. G. Rose. The mean specific gravity is 5'57. 

24. On the YUrotanlalite of Ytterby. — M. H. Rose announces 
(Jour. f. Prakt. Ch., xlii, 143,) that the Ytterby yttrotantalite has the 
same composition, the same metallic acids, and the same density, as the 
tantalite of Finland. 

25. On Eukolite^ a new mineral ; by M. Scheerer, (Ann. der Ph. uod 
Ch., Ixii, 561 ; Annuaire de Chcm., 1848, p. 150.) — Eukolite appears to 
be a Wohlerile, in which the greater part of the zirconium is replaced by 
sesquioxyd of iron. Scheerer obtained for its composition, silica 47*85, 
metallic acids and zirconia 14*05, sesquioxyd of iron 8*24, lime 12*06, 
protoxyd of cerium 2*98, soda 12*31, protoxyd of manganese 1*94, 
magnesia a trace^ water 0*94. 

26. On Crystallized Pitchblende; by M. Th. Scheerer, (ibid.)— 
The crystals of pitchblende are regular octahedrons with truncated an- 
gles. Density 6*71, Composition, green oxyd of uranium 76*6, oxyd 
of lead, metallic acids and silica 15*6, oxyd of manganese 1*0, water 
4*1, loss and gangue 2*7. Scheerer does not state whether the metallic 
acids are essential constituents or derived from the gangue. 

27. On Euxenite from Tvedenstrand ; by M. Th. Scheerer, (ibid.) 
— Composition, titanic and metallic acids 53*64, yttria 2897, protoxyd of 
uranium 7*58, ib. of cerium 2*91, ib. of iron, 2*60, water 4*04. Density 
4*73, 4*76, 4*60. Approaches polycrase in crystalline form, crystalliz- 
ing in rhomboidal prisms of about 140°, surmounted with a pyramid 
whose obtuse culminant edge is nearly 136°. The prism of saraars- 
'kite is 135 to 136° ; and the obtuse culminant edge of columbite 

fis 150''. 
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38. New Mimerab; by M. Brbithauft, (Pogg. Ann., Ixiz, 429.) — 
Pliniame. — ^I'his mineral has the composition and appearance of mis- 
pickel. Density =z6'282. It difiere from that species in being oblique 
in its crystallization, pertaining to the monoclinate system. 

Slannine of Cornwall. This species resembles somewhat a white 
opaque garnet. It has little luster, a pale yellowish color, and is trans- 
parent only upon the thinnest edges. It is compact and has a scaly 
fracture. Hardness nearly that of quartz. Density =3*545. M. Platt- 
ner finds it to consist of silica and alumina 36*5 for 100 of oxyd of 
tin. It is infusible before the blowpipe. 

29. TeUurie Bismuth from Brazil; by M. A. Damour, (Annalesde 
Ch. et de Phys., 3e ser., xiii, 372.) — This ore occurs in leaves of the 
luster of polished steel, slightly flexible, very tender. According to 
two analyses it contains — 



Bismuth, . 


. 7915 . 


. 78-40 


Tellurium, 


1593 


15-68 


Sulphur, 


• • o'ld . • 


•| 4-58 


Selenium, 


1-48— 99-71 



=98-66 

Adopting 1880*376 for the atomic number of Bismuth, as determined 
by Regnault and Rose, and 802*121 for the atomic weight of Tellurium, 
ve have the formula Bi^S^-f-3Bi'Te. The Schemnitzore has the for- 
mula Bi«S3+2Bi2Te3 ; the Deutsch-Pilzen ore, BiS-}-2Bi Te. 

30. Analysis of Copper blende; by C. P. Plattner, (Pogg. Ann., 
Ixvii, 422.) — Copper blende of Haidinger is distinguished from Ten- 
oantite, by a red streak and less specific gravity. The Tennantite of 
Cornwall afforded Kudernatsch, copper 48*94, iron 3*57, sulphur 27-76, 
arsenic 19*10, silver a iracSy quartz 0*08=99*45. Plattner has ob- 
tained for Copper Blende from Freiberg, copper 41*070, zinc 8*894, 
iron 2*2J9, lead 0*341, sulphur 28*111, arsenic 18*875, antimony and 
stiver traces =99*510. Admitting that Cu^S is isomorphous with Zn S 
and PeS, they have the same formula, except the substitution of Zn S 
in the latter for part of the Cu^S. The formulas are — 



Tennantite, 
Copper blende, 



ArS3-}-4(Fe,Cu2)S 
ArS3-f4(Fe,Zn,Cu2)S. 



81. Analysis of Phosphates of Copper from Nischne Tagihk; by 
M. R. Hermann, (Jour. f. Prakt. Chem., xxxvii, 175.) 

Ozyd of copper. Phosph. acid. 

Libethenite, 65*89 28*60 

Dihydrite, 68*211 25*304 

Phosphorocalcite, 67*15 24*55 

Ehlite, 66-86 2314 

Tagilite, 61*29 26*44 



Water. 

5-50=PhO5 4-4CuO+UHO 
6*485=PhO^+5CuO+2HO 
8-20 

10-00=PhO5-f5CuO+3HO 
10-77= PhO * 4-4CuO+3HO 



Phosphorocalcite is stated to be equivalent to equal proportions of 
dihydrite and ehlite. 

^. OnMendipite; by M. Schnabel, (Pogg. Ann., Ixxi, 516.) — 
Composition, lead 85-69, chlorine 9*87, oxygen 4*44=PbCl+2PbO. 

33. On a Native Antimonite of Mercury ; by M. Dom.exko.» (^^^x- 
zelius^s Report on the Progress of Chemistry, 6iV\ yeat\ Kutivy»A\^ ^^ 
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Chimie, 1848, 145.) — ^This mineral is a red powder from the mereury 
mines of Chili. It consists of antimooious acid 21*2 to 23*8 oxyd i/[ 
mercury, with peroxyd of iron, silica and water. 

34. Arsenical Nickel from Oelsniiz ; by M. H. Wackenrodbk, ( Arch, 
f. Pharm., xcvii, 288; Annuaire de Chem., 1847, 211.) — ^Thia mineral 
was found in the green sand, in a gangue looking like spathic iron. The 
fresh fracture has a lead gray color which soon changes to brownish 
gray, with spots of oxyd of nickel. An analysis obtained : — Nickel 
20 937, arsenic 35*258, sulphur 8 903, lead 0*299, protoxyd of iron 
8-26, protoxyd of manganese 1*023, lime 12*578=87-248, the loss be- 
ing carbonic acid ; carbonic acid and oxyd of iron and manganese 
belong to the gangue. The lead is undoubtedly an unessential ingredi- 
ent and exists as a sulphuret. Omitting these, the author considers the 
species as having the formula NiS'-|~^^^-^'''i which would give for 
its composition nickel 32*700, arsenic 54'44c0, sulphur ir860, the 
analysis affording (after separating the impurities) nickel 32*185, ar- 
senic 54*198, sulphur 13*617. 

35. On an AraeniO'Sulphuret of Nickel ; by MM. Wackenroder and 
LuDwiG, (Jour. f. Prakt. Ch., xl, 318.) — ^Thisore of nickel occurs mas- 
sive with spathic iron in graywacke. Analysis afforded the formula 
NiSa-}-2(Ni,As.) 

36. On Polymerous isomorphism ; bv M. Naumann, (Jour. f. Prakt 
Ch., xxxix, 196, and xl, 1 ; Annuaire' de Ch., 1848, 142.)— M. Nau- 
mann admits that Scheerer^s theory explains well the relations of 
the serpentine of Snarura and chrysolite. But as regards cordierite 
(iolite) and aspasiolite, it is unsatisfactory; for the constitution of these 
two minerals requires rather the isomorphism of 1 equivalent of mag- 
nesia and 4 of water ; and even admitting 5 of water to be isomorph- 
ous with 1 of magnesia, there is little discrepancy with the analytical 
results. 

Naumann also shows that the minerals fahlunite, praseolite, cbloro- 
phyllite, esmarkite and bonsdorffite do not sustain Scheerer^s theory; 
and to account for their forms, we must admit that they are derived 
from iolite. 

37. Analysis of California Gold^ (Ann. des Mines, tom. xiv, p. 67; 
Phil. Mag., May, 1849.) — M. Rivot, mining engineer, has analyzed a 
specimen of California gold sent by Mr. Peabody to the Ecole des 
Mines. The specimen contained — small flattened grains, of a fine-yel- 
low color, and extremely small and smooth grains, attracted by the 
magnet, which appeared to be titaniferous iron. A rather large, yel- 
low and irregularly rounded grain, weighing 0*628 grs., the density of 
which was only 14*60, was fused on a small cupel in a muffle, and 
gave a button of alloy, the density of which was 17*48. 

The analysis of the grains of gold, performed on one gramme, gare 
the following results : 

Gold, 90*70 

Silver, 8*80 

Iron, 0*38 

99*88 
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. On same newlff dUcwered SuManees from the African Qnano 
^eiU ; by Thornton J. Herapath, Esq., (Quart. Jour. Chem. Soc., 
, 1849.) — Some time id the latter part of the year 1845, a paper 
"ead before this Society, by Mr. E. F. Tescbemacher,* in which 
uthor gives an account of tlie results of his analyses, including a 
ty of substances which had been found in the guano deposits and 
iir vicinity. Besides those there described, however, 1 have lately 
he opportunity of examining another, which that gentleman does 
ippear to have taken any notice of. This substance, which wa9 
I occurring in large crystalline masses or nodules in a cargo of 
o from the island of Ichaboe, on the western coast of Africa, Was 
lo roy father^s laboratory for examination by Mr. Ruxton of Swan- 
io January, 1846, some of the parties to whom he had supplied the 

having complained to him of the presence of the crystals, im« 
og them to be an adulteration. These crystals, when purified from 
dberent guano, were found to be perfectly transparent and homo- 
ous, but stained of a light yellowish-brown color by the humic acid 
extractive matters of the guano. They were exceedingly frangi- 
and did not effloresce upon exposure to the air ; they dissolved 
f both in hot and cold water, and the solutions gave, with the solu- 
alts of silver, a bright yellow precipitate, which was almost entirely 
lie in an excess of nitric acid. When boiled with a solution of 
na, pungent fumes of ammonia were given cfT, which gave a fugi- 
Main to moistened turmeric paper. Before the blowpipe, they in- 
seed, turned black, and gave off water and ammonia ; by a further 
cation of heat, the carbonaceous matters were burnt off, and the 
ue fused into a transparent colorless glass, which dissolved readily 
tiling water, giving a solution which yiejded a granular precipitate 

1 tested with antimoniate of potash. 

ie specific gravity of these crystals, as determined by means of 
r turpentine, was about 1*6151. An attempt was made to ascer- 
the primary form of the crystal, but it was found impossible to do 
'oro the rough irregular masses met with in the guano. By dis- 
ng these, however, in boiling water, and filtering the solution and 
allizing, the salt was obtained in moderately large, colorless, pris- 
z crystals. Upon subjecting these to analysis, the following re* 
we^ obtained :••••• 

I. II. III. IV. V. VI. VII. VIII. Mean. 

84-291 84-860 .. .. 84-826 

16-010 16-494 16-762 

7*540 7-820 .. .. .. .. 7*680 

61-080 62-820^ 

.. .. .. .* 4<C «4o 

h very closely corresponds with that of the ammonia-phosphate of 
, or microcosmic salt, the formula for which is 

Na, NH3, P'h+IOH, 
icording to Graham, 

Na O, NH^ O, P0„ H0+8H0. 

♦ Mem, Cbezn. Soc^ voL iii, part 16, p. U. 
jndSkrob, VoL VIU, No, 22.— Julv, 1849. 11 
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The original cr^rstala contained the following constituents in 100 
parts as : 

Crystallized ammonia-phosphate of soda, . • 91*660 

Organic matters, (urates, humates, ^.) . . 1*956 

Phosphate of potash, traces. 

Chlorid of sodium, 0*520 

Carbonate of lime, 0*280 

Carbonate of magnesia, traces. 

Phosphate of lime, 2*100 

Silica, sand, dec 2*151 

Water and loss, 1*332 

100000 

With regard to the manner of the formation of this salt, it is ez* 
tremely difficult to comprehend how such a compound as the ammonia- 
phosphate of soda could be produced by the decomposition of a sub- 
stance so remarkably deficient in the alkalies as guano. For unless we 
conceive that there was in this case a peculiar and special source of the 
soda, we must of necessity admit that it was obtained from the decom- 
position of the chlorid of sodium of the sea- water by the phosphate of 
ammonia of the guano — the resulting chlorid of ammonium being 
either volatilized at the high temperature of those climates, or, from its 
extreme solubility, dissolved out by the rain-water and carried into the 
sea or the lower strata of the guano deposits. We well know thst 
chlorid of sodium is capable of being decomposed by phosphate of 
ammonia at a high temperature. May not this decomposition, there- 
fore, also take place when the salts are in solution ? I think it very 
probable. 

This being the first instance in which the ammonia-phosphate of 
soda has been met with as a natural production, 1 propose to class it 
amongst our minerals under the name of ^^ Slercorite,^^* I should 
have preferred to have given it that of Guanite, as being more indica- 
tive of its origin, but this has been already applied by Mr. Teschemacher 
to the ammonio-magnesian phosphate, another product of the decom- 
position of guano. 

I have also examined another salt which was met with in the same 
cargo of guano as the preceding, to which it bore a very close resem- 
blance, both in physical and chemical properties. Like it, it was fran- 
gible, crystalline, and readily soluble in water, and gave off ammooi* 
acal fumes when heated to redness or when treated with caustic potash; 
it also gave a yellow precipitate with nitrate of silver; but it differed 
from it in efflorescing upon exposure to the air, and in not giving a pre- 
cipitate with antimoniate of potash. 

The primary form of the crystal, as nearly as could be determined 
from the few imperfect specimens in my possession, was an oblique 
rhombuidal prism, with a dihedral summit. Upon redissolving these io 
water and recrystallizing by spontaneous evaporation, long acicular 
crystals were obtained, which, when dried between pieces of bibulotis 
paper and subjected to analysis, afforded the following results : 

* From the Latin ** Stercoro" \o d\m^ ox iEArMs^\asi<\. 
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I. 2*131 grains of the crystals, wben heated to redness, lost 1*034 
grs. in weight of water and ammonia. 

n. 1*940 grains gave 6*039 grs. of ammonio-chlorid of platinum 
=0*465 grs. of ammonia. 

II[. 3*500 grains gave 10*539 grs. of phosphate of lead, which gave 
11*786 grs. of sulphate of lead =1*854 grs. of phosphoric acid. 

Or, in 100 parts : 

I. II. III. 

Water, \AQfV}i § 23058 

Ammonia, j^o^k ^ 23^^ .... 23980 

Phosphoric acid, 52*962 52*962 

numbers which are very nearly equivalent to 1 atom of ammonia, 1 
atora of phosphoric acid, and 1^ atoms of water. It may therefore be 
considered as the neutral phosphate of ammonia. The excess of water 
was doubtless caused by the moisture which remained between the in- 
terstices of the crystals. It was therefore the same salt as that which 
had been previously examined by Mr. Teschemacher, but which he was 
prevented from analyzing quantitatively on account of the smallness of 
the quantity in his possession. 

Id conclusion, I should perhaps observe that the guano from which 
the above substances were obtained was exceedingly moist, and pos- 
sessed a strong ammoniacal smell. 

39. On the probable extent of the Flora of the Coah Formation in 
Britain; by Dr. Hooker, (from a Memoir on the Vegetation of the 
Carboniferous Period, in Jameson^s Jour., vol. xlvi, 1848-49.) — No 
fewer than 300 species of plants have been enumerated as belonging 
to the Coal Flora of Great Britain ; but, whether this gives any ap- 
proximation either to what was the amount of species at one pe- 
riod, or even to all those which contribute to form the coal, it is impos- 
sible to say. It need hardly be observed, that a collection of the frag- 
ments imbedded in our most recent deposits is no index to the general 
mass of existing vegetation, nor are the remains necessarily those of the 
commonest plants, or even of such as would d priori be judged the 
best suited for becoming fossilized. That hitherto unknown species do 
exist in an available state for the botanist cannot be doubted ; they are 
of frequent occurrence ; but that these are not so numerous as might 
be expected from the enormous magnitude of a coal-field, is evident 
from the great uniformity that prevails throughout the formation. It 
may indeed be a query, whether the number of species still to be dis- 
covered will equal in amount that of the so-called species, which, being 
founded on imperfect specimens, will ultimately prove to belong to 
previously described forms. 

It cannot be disputed that the vegetation of the carboniferous period, 
whether confined to the coal-veins or not, was highly luxuriant. The 
enormous bulk of carbon accumulated, and the prevalence of ferns in 
all the fields, and the great size to which so many soft-tissued plants 
attained, all prove this fact. A luxuriant vegetation is, however, no 
index to a varied one ; and, as many of our modern woods, and even 
great areas of tropical forests, consist of but a few species greatly 
multiplied, so may the forests of the carboniferous penod W\^ \ife^\x 
composed of but a few SigiUaria and Lepid,od,tn'dkTiimz.^ «Jtv^\\Rt\Xi%^^ 
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under growth of a limited number of kinds of fern,* for a very limited 
number of them (comparatively speaking), if as protean as some of 
their allies are in our day, would embrace all the known species of the 
Fossil Flora. 

In the temperate latitudes particularly, a recent Flora marked by a 
preponderance of ferns, is almost universally deficient in species or 
other orders ; as is thus shewn. 1. Where one species prevails over 
a considerable area, as the bracken {Pteris aquilina) does in parts of 
Britain, and the P. esculenta in Van Diemens Land and New Zealand, 
it generally monopolizes the soil, choking plants of a larger growth on 
the one hand, and admitting no undergrowth of smaller species on the 
other. 2. A luxuriant vegetation of many species of ferns, continued 
through a great many degrees of latitude or longitude, especially in 
the temperate regions of the globe, generally indicates a uniformity of 
temperature throughout that area, and a paucity of species of flower- 
ing plants. A comparison of the vegetation of Tasmania and New 
Zealand illustrates this. The former of these islands, barely 200 
miles long, contains four times as many species of flowering plants as 
New Zealand, whose total length is 900 miles. On the other hand, 
this latter country possesses more than four times as many kinds of 
fern as Tasmania, and they are so uniformly distributed over its area, 
that almost all those which are found at the southern extremity of the 
island, prevail also at the northern. The West Indian and Pacific 
Islands again present a flora, remarkably rich in ferns, and, in both 
these instances, we have very many of the species uniformly spread 
over an enormous surface, in the one instance, from the windward 
Islands to Mexico ; and, in the other, from New Zealand to the Society 
and Sandwich Islands. Take, on the other hand, the campos of Brazil, 
the sandy flats of Southern Africa, and the somewhat similar plains of 
Australia, and sterile though they appear at first sight, they will be found 
to abound in many kinds of flowering plants ; but unaccompanied with 
ferns. 

This prevalence of ferns has been long adduced in proof of the cli- 
mate of the carboniferous period being temperate, equable, and humid; 
and so, no doubt, it was ; but I am not aware that it has been hitherto 
regarded as probable evidence of the paucity of other plants, and the 
general poverty of the whole flora which characterized that formation. 
If, however, the laws of existing vegetation are to be considered as hav- 
ing had equal force at that time when the fossil one flourished, we must 
conclude that the predominance of ferns in general, and of certain 
species of Pecopteris (a fern apparently allied to our P/^rt«), over a 
great area, together with the remarkable similarity of the English fos- 
sils with those of North America, are all indications that the flora of 
that period was poor in number of species. 

♦ This preponderance of ferns over flowering plants is common to many tropical 
islands, and not confined to the smaller of them, as St. Helena and the Society group. 
In extratropical islands, too, as New Zealand, I have collected as many as tLirty-eix 
kinds of fcm in an area not exceeding a few acres ; they gave a most luxuriant a^ 
pect to the vegetation, which presented scarcely a dozen flowering plants an<l treei 
heaides. An equal area in the neighborhood of Sidney (in about the same latitude), 
would have yielded upwards of 1(K) Aowetw^ p\8ii\&, «m\]»X. W^ qt Ma«& Cenu. 
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not be supposed that this prevalence of an order, which, in 
K>inplexily of structure, is low in the system of plants, is a fact 
to the hypothesis that the vegetation of which it appears to 
j^ part, was less highly developed than what succeeded it. 
' too little of the structure of the ferns of that day, to pro- 
tein either more or less complete than their allies of the pres* 
while of Lycopodiacea^ it may be safely asserted, that they 
form and stature far more noble, and in structure more com- 
than any plants of that order now existing. ( Vide vol. ii, 
r Memoirs of the Geological Survey of Great Britain.) 
le Himalayan Alpine Land ; by B. H. Hodgson, £Isq., (Jame- 
r.f vol. xlvi, p. 189, 1848-49.) — The vast limitary range of 
the north of India, has been known in all ages by names de- 
irely from Sanscrit, the Greeks and Romans neither coining 
ellations nor even translating the sense of the Indian ones into 
I languages, but adopting almost unaltered the Sanscrit names 
nd. These are Hemachal, Hema-achal, snowy mountain ; 
, Hema-adri, the same ; Hemaiaya, Hema-alaya, place of 
iemodaya, Hema-udaya, source of snow; (as Suryodaya, 
'ran or East.) From the last term the Greek CEmodus is de- 
thout alteration. The following tables, shewing the relative 
the great Andean and Himalayan peaks, and the connection 
tor with the physical geography of northern India, may prove 
g, since no one but myself I believe is in a position to note 
ection of the snowy peaks with the distribution of waters 
ds the eastern half of this magnificent theatre of nature's 
isplay. 

Himalayan Peaks. Feet 

Nanda Devi, .... 25,749 
Dhavala giri, .... 27,060 
Gosain than, .... 24,700 
Kanchan Jhinga, . . . 24,000 



Lndean Peaks. 



;ssada, 

;ada, 

izo, 



Feet 
25,400 
24,350 
19,570 
21,100 
21,441 



Cholo, 26,000 



Himalayan Peaks. 

Names. Relations. 

n peak, Basinof the Indus, Alpine Paunjab. 

' / u -D un u ^\ i Alpine Gangetic basin, East end. 

evi (above Rohilkhand), { ^,Jj^^ ^^^8^,;^ basin. West end. 



(iri (above Gorakpoor), 



{ Alpine Karnalic basin, £ast end. 
< Alpine basin of Gandac, West end. 
( Naraini. 



Bin vel Dayabhang (above ^ Alpine basin of Gandac, East end. 



Iley of Nepal), 



n Jhinga (above Sikim), 



tx)ve Bhutan), . 



< Trisul. Alpine basin of Cosi, 
( West end. Sun Cosi. 

{ Alpine Basin of Cosi, East end, 

< Tamvar. Alpine basin of Tish- 
( ta. West end, Bomchu. 

r Alpine basin of Tista, East end, 

< Painomchu. A.\p\ne \^\\i ol ^Ksc^ 
( nas, West eud, Baxe\\« 
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The latter of the above tables shews with distinctness the connec- 
tion that exists between the greatest elevations of the snowy range and 
the aquatic system of the Sub-Himalayas, so that the great snow peaks 
are really entitled to be considered divortia aqtuarum on the Indian side 
of the snows, whatever may be the case on the Tibetan side : and, it 
is observable that at those points where the transnivean origin of our 
river necessitates a partial reference of our aquatic system to extra 
Indian limits, there no such towering snowy peak seems to deroark the 
alpine Sub- Himalayan basin as in cases where our aqueous system is 
altogether our own and Cisnivean. Thus we have no peak to define 
the basin of the Indus on its western or eastern margin. At least I 
know of none, though Pargyul may in part be considered a water*shed, 
and so, at the other end of the chain, may Chumalari. Both peaks, 
however, are detached and stand on the plain of Tibet. Cholo is near 
to Chumalari and not detached. Of the innumerable rivers of these 
regions the only ones with ascertained transnivean sources are the 
Indus, Sutlege, Karn&li, Saupu, and Arun, whereof the four first take 
their rise at Gangri, the great water-shed of the plain of Tibet, close to 
Lake Mepang vel Manasrovar, and the fifth or Arun from the northern 
slope of Hemachal in the district of Tingri. These ^ve rivers are, as 
might be expected, the largest of the whole, both the Karnali and Arun 
exceeding the Ganges or Jumna within the mountains, and being nearly 
equal the one to the other. Gangri is probably the Kailas of the Hin- 
dus, whence diverge to the four quarters of the compass the four great 
rivers of Bharat des. I have said above that only f\ye of our rivers 
have trans-Himalayan sources. It is however probable, though unas- 
certained, that the Painomchu and Monas arise beyond the snows, and 
are identical respectively with the Naivel Pa-chu and the Mon-chu of 
Klaproth. Chu vel Tchu means river, so that in the one case we have 
an absolute identity of names, and nearly so in the other (Pa*Pai, the 
root). 

Klaproth^s determination to make the Sanpu something else than the 
Brahmputra, has led him to overlook the several large streams de- 
scending into Bhutan and Assam. Had he been aware that his Shok- 
baja is Sho vel Bhutan, and his Mon vel Moun the Cis-Himalayans geo- 
erally, he must have been more accessible to recent evidence against 
his theory.* 

With regard to the heights of the Himalayan peaks, of the ^^t 
given, the two first are Webb's and Herbert's, the third Colebrook's, 
and the fourth and fifth Waugh's, communicated verbally, the resultsof 
his recent operations not having yet been completely worked out. The 
peak called by me Cholo, Captain W. supposes to be Chumalari ; but 
the natives say otherwise. Captain W.'s positions for triangulatioot 
were at 65 miles distance. Captain Herbert justly observes that un- 
equalled and vast as is the elevation of the giants of Hemachal, no ad- 
equate conception of the vast mountain mass can be formed by merely 
adverting to them. The best way is to contemplate the whole extent 
and general elevation of the snowy region spreading over some ISOO 

♦ Memoirs relatifa di Y A»e ^,"^10 — \Vl , wad Maip. 
f Tangle and Bingchal m ^Wdxa, \Q lo^^ «.^^ik^ 
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> 2000 miles, with a breadth or depth of 20 miles, peaks above 5 miles 
igh, distributed throughout its whole extent^ and passes similarly ex- 
soded, yet seldom or never falling helow IbfiOOfeet; and all this 
KHigh we admit Humboldt's somewhat theoretic negation of the gene- 
ftl opinion, that Hemachal, and not, as he contends, Kuenlun, is the 
bain which divides Asia from end to end ! 

ni. ZOOLOGT. 

1. Synopsis of the Gtnera of Gammaracea; by James D. Dana. — 
"he tribe of Amphipoda among Crustacea includes the subtribes Gam- 
laracea and Hyperiacea* The former of these subtribes consists of 
X groups or families. 

Pana. 1. Orchestidjb. Saltatoriae. Palpus mandibularis obsoletus. 
'orpus compressum, epimeris latis. Styli caudales duo postici breviores. 

Pam. 2. Gammaridje. Saltatoriae vel natatorise. Mandibulse palpi- 
ere. Corpus saepius compressum. Antennre flagello confectse, non 
ediformes. Styli caudales duo postici sive longi sive breves. 

Pam. 3. CoROPHiDf. Gressoriee. Corpus plus minusve depressum, 
neare, abdomine recto, normali, epimeris angustissimis vel obsolctis. 
faodibula palpigera. Antennae pediformes. 

Pam. 4. IciLiD^. Corpus depressum, latum, abdomine normali, in- 
exo, pedibus late expansis instar Araneee. Antennse non pediformes. 

Pam. 5. Cheluridje. Corpus vix compressum. Abdomen abnor- 
lale, segmentis duobus tribusve coalitis et irregularibus ; stylis caudali- 
08 sex, dissimilibus. Antennae breves pediformes. 

Pam. 6. DuLiCHiDA. Isopodis affines. Corpus depressum, lineare. 
Lnteonae pediformes. Abdomen abnormale, 5-articuIatum, stylis duo- 
us. Antennae pediformes. Pedes tertii quartique breves, sex sequen- 
» elongati, Caprelliformes. 

In the following 83^iiopsis, the synonymy is included only so far as it is not con- 
iined in the work on Crustacea by Mihie Edwards (Paris, tome iii, 1840) ; copious 
otes also are added. The number of new genera introduced since 1840 is quite 
irge, and a few are instituted from the collections by the writer in the Exploring 
jmoditioQ.* 

We add a word on a single point in the distinctions of genera. The size of the 
inds among the Orchestidie and GammaridsB has often been deemed to some extent 
Q important generic character. But it is now well known that the gradations in 
lie aame group are imperceptible, and fEirther, females may have minute and hardly 
rdieDsile feet, while in males of the same species the corresponding hands are quite 
irge. On this ground, Fr. Miiller has lately denied the propriety of separating the 
Irdiestifle, and Talitri (Archiv fiir Naturg., 1848, p. 53). There is however a wide 
iflSerence between the species having a styliform joint terminating the second pair 
f legs and those with a hand however minute or oot^olescent. The only safe course 
ppean to the writer to consist in drawing the line between species having a finger 
r elmm however mnall or large, closing upon the fifth Joint, ana those species having 
a extended finger or claw not closing up, Kroyer s Anonyx, according to his descrip- 

* The Crustacea of the Exploring Expedition under Captain Wilkes wiU form a 
olume of text in 4to, accompanied witn figures of all the species in a folio atlas, 
(rief descriptions will from time to time appear in the Proceedings of the American 
Lcademy ot Arts and Sciences of Boston, part of which, relating to the Entomostraca 
nd including upwards of 1 50 species, has already been pubU^ed. TVi<^ xixsxs^yix ^\ 
species ot Amphipoda in the coUGciiona exceeds eighty. 



136 Sdentific InieUgence. 

tion, has the 4 anterior feet non-prehensile ; bat in his figures, these feet are lal^ 
prehensile though minute, and they resemble in this, manj AmphUoe, OrckNiim, and 
Allorchfstes. The two anterior fieiet of the Talitri yary widely, fixun an obsolescent 
hand to a large strong prehensile form. Here as elsewhere in nature, there is no 
saltus in the gradations to aid us in generic groupinffa 

The lai^r part of the new genera recently adde^ have been instituted by Eroyer 
from speaes obtained in high northern latitudes. It is remarkable that the form in 
Uiis tnoe should be so greatly varied in the colder seas, and confined to so few gen- 
era in tropical latitudes. 

Fam, I. ORCHESTIDiE. 

1. Pedes secundi non subdieliformes. Antennae su- 

periores basi inferiorum breviores. TbliiruM (Lalreille). 

2. Pedes primi secundique subchcliformes. Antennas 
superiores basi inferiorum breviores. MazUlipedes ad 

apicem obtusl OrehetUa (Leadi). 

8. Pedes primi secundique subcheliformes. Antennas 
superiores breviores, basi mferiorum longiores. Mazil- 
lipedes ad apioem unguiculatl Alhrcketies (Dana.*) 

Fam. II. GAMMARID^. 

Sub- FAM. I. Ltsianassinje. 

Antennoe superiores ad basin crassse. Epimera grandia. Pedes sex 
poslici noD prehensiles. 
I. Pedes subcheliformes nulli, secundis interdum exceptis. 

a. Pedes quinti sexti sepUmique directione similes, 

1. Antenme superiores appen<liculatie. lAfsiana/ua (11 Edw.). 

2. Antennae superiores non appendiculatas. Phliaa (Gu^rin). 

b. Pedes quinti tertii quartique directione similes, 

1. Antennas sup. appendiculatae. Palpus mandibula- 
ris l-articulatu8. 8tegoeeph4Uu»\ (Krojer). 

II. Pedes primi subcheliformes, secundi non subcheliformes; reliqui 
non prehensiles. 

1. Antennas sup. appendiculatas. OpisX (Kroyer). 

2. Antennae sup. non appendiculatae. Pedes secundi 

vergiformes ; tertii quartique breyissiml Urittea (Dana). 

III. Pedes primi secundique subcheliformes, reliqui non prehensiles. 

1. Antennae sup. appendiculatae. ^noti^S (Kroyer). 

2. Antennae sup. non appendiculatae. 8tenia (Dana). 

* The species of this genus have the aspect of many Amphitoe, and have prolii' 
bly been hitherto referred to that genus. They have the very short posterior fky^iM 
of the OrchestioB, and resemble them in habit and in the absence of a palpus to tbe 
mandible ; while they differ in having the superior antennae l(mgett and in the atoot 
epine or claw terminating the maxillipeds. The writer has dissected the mouth of 
nearly a dozen species of AUorchestes. 

f Kroyer's Naturhi«torL*<k Tidsskrift, (Copenliagen,) iv, 150, 1842. " Caput oeWia, 
ut vidctur, dcstitutunL" " Antemue breves (capitis altitudine non longiores)." " Pedes 
quinti paris pedibus tertii quartique paris structiu^ et directione sinules." 

X Tids., iv. 149. ^ Pedes primi paris chelis armati portentosae magnitudine. B^ 
liqua cum genere Anonyce fermd conveniunt." 

§ Tid&, ii, 266 and iv, 164. This genus is united with Lysianatssa by Milne Ed- 
imrdsL Any species wholly witboxit baxi<^ bx« '^gx^s^Vs L^iMiMLMa ; those witk 
only two antenor hands, however nmmte ot \Ea^«le^\As3Q%\ft C>gk*. 
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IV. Pedes tertii qaartique subchelifonnee. 

1. Antemue sap. appendicolataB. Pedes tertii ouar- 
tiqoe Taiidi, articalo quarto dilatato instar palnue, 
unfile oonioo, aculeata Ptmtoporeiai^ (Kroner). 

SUBFAM. II. GaMMABINJE. 

Antenns superiores ad basin tenues. Epimera sive grandia sive an- 
gusta. Pedes 6 postici non prehensiles. 

I. Pedes subcheliformes nulli, secundis parvulis interdum exceptis. 

1. AntemuD superiores appendiculattt. Alibroiui (M. Edw.). 

2. AnteDDflB sup. non appebdiculatae. Aeanthonotua (Owen). 

n. Pedes primi subcheliforines, secundi non subcheliformes, reliqui 
Don prehensiles. 
1. Antenon sup. appendiculate. Zeptochirut^ (Zaddach). 

III. Pedes primi secundique subcheliformes, reliqui non prehensiles. 
A. Antenna secunda suhtus primas insiia, 
* Bigiti toti uni-articulatL 
a. Pedes 9ex pottici eimiles, 

1. Antennae sup. appendiculatie. Gammanut fFabr.). 

2. Antenns sup. non appendiculatse. Atnphithoe^ (Leach). 

* Tids. iy, 162. ** Pedes primi et secundi pans perbreves, robusti; ilU manu latA 
iostructi ungue yero breyiore; hi manu carentes ungueque priediti rudimentari. 
Pedes tertii quartique paris longiores, yalidi, subcheliformes, articulo quarto dilatato 
pftlmATn effiaente, imgue armati oonico, aculeato. Pedes quinti et sezti paris re- 
curyi, articulo primo parum modo dilatato un^e armati perpusilla Pedes septimi 
paris recuryi, articulo primo permagno, djpeiformi ; articulo sexto yel ungue rudi- 
mentarL Epimera magna.'' 

f Sjn. Crust PrusSb rrodromus, 1844. This genus is stated to be allied to Am- 
phithoe. 

1 From the senns Oammarus, Leach separates : — 

iLoLA (Edinb. Encjc, yii, 408 ; Trans. Linn. Soc, xi, 859.) Manus secundse yalde 
ioBquie, nuypi]^ bene diieliformL 

Mkuta (Edinb. Encyc, yii, 408.) Digitus pedum secundi paris in latus manilis 
daudensL 

The Amathia of Rathke (Faima der Krym, Mem. Acad. Imp. St Petersburg, iii, 
1837, p. 291, and Beit zur Fauna Norwegens, Act Leop., xz Bd.) includes those 
Qammari which haye the superior antennv shortest — apparently an unimportant 
distiDCtJon. 

g Aniphithde includes the Dexamine and Phertua of Leach. Htuirue of Kroner 
(Tid&, N; R., i, 601,) is somewhat peculiar in the form of the hands, but the gradations 
among the species are such that the character is not sufficient eyen for a subgenus. 

Krojer*s iiierochelet (Tids., N. R, yoL ii,) is also near Amphithoe. The principal 
point of diflSereoce mentioned is the absence of the molar prominence from the man- 
dible. The rnnaU hands to which the name alludes is common to manj Amphithoes, 
mp^aSty females. 

llie Ifthknedia of Rathke ^Beit zur Fauna Norw^ens, p. 86 ; Act Leop., Bd. xz) 
appeakTS to differ little from Amphithoe. The superior antennas are shorter than the 
mamor^ and this characterises generally the species from the higher latitudes. Acan- 
ikomfma of Owen (Ross's 2d yoyage to the north in 1829-1883, Append., p. zci) has 
ttie same characters. The description of Iphimedia by Rathke is as follows — p. 89. 
** Antennc superiores inferioribus breriores ; iUarum pedunculus e tribus, hanun e 
qxatuor articulis, compositus: omnium flagellum tenue, multiarticulatimi. Pedes 
secundi paris mambus simplidbus, primi paris, illis minores, chclis instructi, (^}3Lar\sssL 
pollez ex uno tantum articulo constat Reliqui pedes \\a QammaxorcosL «asS^<»&. 
t^edes gpiam in daoe nuaoeplua nuDUBve oomplanatos ^yisi." 

SMoojof Seumm, VoL Vm, No. 22,^Jvdy, 1849. \^ 
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K PedM aexpoiUei turn umilet, 

1. Pedes quinti recairati, myerai, ungue rudimentari. 

Antemue eup. Don appendiculatn. PhoiUfi (Krojer). 

2. Pedes septimi loDgiasimi, tenues, fere filiformes. 
Antennie sup. noo appendiculatae. Frons in roetrum 

producta. (Edkenu\ (Kroyer). 

f Duo quatuorve digiti iH-articulatL 

1. Pedes primi digitnm bi-articulatL Antenna sup. 

non appendiculatae. Zeueoihde (Leacli). 

2. Pedes secundi digitum bi-articulati. JErichtfumiui (M. Edw.). 
8. Pedes primi secundique digitum bi-articulati An- 
temue tenuee, sup. appendiculatae. PardalueaX (Kroyer). 

B. Anlenna secunda post primas insUa^ fronte in rostrum producta, 

1. Digiti uni-articulatl Pedes 6 postid similes. An- 
tenna anticae appendiculatae. l9ehyroeeraa (Kibjtr). 

IV. Pedes terlii quartique prehensiles ; sequentes non prebensiles. 

A. Antenna secunda suhtus primas insittB. 

1. Manus tertiae quartaeque simplicissimae, poUice 
instnictae. Digiti uni-articuIatL Antennae sup. appen- 
diculatae. 

2. Manus tertiae quartaeque articulis tertio quartoque 
instnictae, et digiti articubs 8equentibu8 coalitia. Cor- 
pus Bubdepressum. Antennce 8up. appendiculatae. 

8. Manus tertiae quartaeque articulo tertio instnictae, 
et digiti articulis eequentious junctis, articulo ultimo 
kxkgissimo, gracillimo. Anteimae graciles. Epimera 
magna. 

4. Manus tertiae quartaeque articulo quarto instructae, 
et digiti articulis quinto seztoque. Corpus subdepres 



Lepidactyli^ (Say). 
Protcmedeia\ (Kroyer). 

AmpelUca^ (Kroyer). 



sum. Antennae sup. appendiculatae ; int subpediformes. 
Pedes primi secundique subcheliformes. 



Aora** (Kroyer). 



* Tids., iv, 155. " Corpus sat altum, compressum. Antennae subpediformes flagello 
appendiculari destitutae. *' Epimera perma|paa ; quinque paria antcriora ad margi- 
nem inferiorem setis sat longis instructa ; qumtum eadem est ac quartum altitudine, 
postice profundius ezcisum.** 

f Tidk, iy, 155. "Frons in rostrum producta, plus minus acutum obtusamTe, 
semper vero nodo pellucente, ovali, flayo rubescente, turgidum. Oculi nuQir 
** Pedes primi et secundi paris manu armati subcheliformi permagna. Pedes tertii, 
quartique paris validi, un^e instructi lato, laminari ; quod quoque osu yenit qmnto 
sextoque pari, quorum articulus primus dilatatus non est" ''Epimera medJocris mag*- 
nitudinis.** 

\ Tids., iv, 1£3. " Caput cras8ia%ulum, subtumidum. Epimera eziguae magnito- 
diiiis." ** Pedes tertii quartique paris un^e sublaminari, posticd subtiliter semlata 
Pedes reliqui clongati, sat debiles, femonbus subangustis." 

§ Jour. Acad. Nut Sci of Fliiladelphia, i, 880. Superior antennc appendiculate, 
fborter than the inferior pair. 

I Tid8.,iv, 154. *' Antennae inferiorcs pediforme», pcdimculo longissimo, flagellmii 
ter ad minus longitudiue superante. Pedes secundi paris parvi, manu non instnicd 
BubchcliformL" ** Epimera sat brevia." 

^ Tids., iv, 154. ** Pedes primi secundique paris nulla instructi manu sobdidi- 
formi* "Pedes quinti sextique paris articulis modo compositi ouinque, quoran 
nltimus ad finem marginis posterioris ungue armatus est rudinientan, recurvo, immo- 
bili (yel parum mobm). Septimum pedum par ungue laminari, lato, natatorio (Vf 
** Oculi simplices (?)** " Epimera magna."* " Sextum pedum abdominalium par naU- 
torium. Reliqua ut in genere Amphithoe.'* 
** Tids.f N. R, i, 828, 1845. " Qumtxim pedjam ^pai breviasimum, robostum; sex- 
tain ptur septimumque qumto miilto VsngioiSL acd ^E^jca^oitir "^"^v^iaA 
quMTtt, quinti et aezti paris saltatoriU* 
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B. Antenna tecunda post primas insit€B,fronle in rostrum productd, 

1. Manus tertue quartaBQue articulis tertio quartoque 
instructor et digiti articulis sequentibus ooalitis. An- 
tennse antics appendiculat®, oreyes. Pedes primi 
secundique subcheiiformes. Fharut* (Krojer). 

SUBFAM. III. ISJEINJE. 

Pedes sex quatuorvo postici subprehensiles. 

A. Antenna secunda stihtus primas insita, 

1. Gammaro similia Pedes decern postici similes. 
Antennse sup. appendiculatie. Jscea (M. Edw.). 

3. Peden tertii sexti septimique croAsd cheliformes ; 
secondi minores; primi quarti quinti minimi Digiti 
toti uni-articulati Anisoptu (Templeton). 

B. Antenna secunda post primas insita, fronte in rostrum productd, 
1. Pedes decem postici subcheiiformes, similes. Laphy«tiv4\ (Krojer). 

FaM. III. COROPHIDA. 

a. Digiti duo 2'articulati, 

1. Antenns tote flag<ellis confectsB. Caput et seg- 
mentum proximum in unum coalita. Pedes quarti, 

quinti, sextique obsoleti ? Cerapodina (M. Edw.). 

2. Antennie flagellis carentes. Cerapus (Saj). 

b. Digiti nulli U-articuIati. 

* AntennsB inferiores flagellis carentes. 

1. Pedes secundi non subcheiiformes. Corophium (Lat). 

2. Pedes primi secundique subcheiiformes. PodoceruaX (Leach). 

f Antennc quatuor flagellis gradlibus confectse. 

1. Pedes primi secundique subcheiiformes. Antennae 

snperioTCS appendiculate. Unciola% (Say). 

2. Pedes pnmi secimdique subcheiiformes. Antenn® 

saperiores non appendiculats. Atylu9 (Leach). 



*Tids,.,iv,150. ** Sextum pedum par ceteris multo lon^us." *" Epimera permagna.'* 

f Tids., iv, 166. " Antennae sat breves, subulatfe, vahde." " Pes primi paris gra- 
dnimua, manu lineari, ungue elongato ; pes secundi paris brevis, valiaus, manu quad- 
lata, uiigue sublaminari apioe setoso. Kelic^ui decem pedes validi, subcheiiformes, 
eadem fcrme longitudine. Epimeramediocns magnitumnis ; quartum par in acumen 
infeme productunL** 

X The SiphonoBcetes of Kroyer (Voy. Scand., etc, 1838-1840, pL 20, fit. 1 ; Tida., 
]f . IC, i, 481, 1846) differs from Podocerus only in having the posterior legs longer 
than the four preceding. In his description he says, p. 491 : — 

* Pedes thoracid primi et 2di paris validissimi, manu instructi subcheliformL 
Pedes Stii et 4ti paris articulo primo latissimo, laminari ; articulo quarto obcordato, 
laminari, mannm pnebente, cujus unguis efHcitur articulo quinto subconico articuloque 
sexto adculari. redes 6ti 6tique paris minutissimi, sed robusti, recurvati, articulo 
primo clayato, ungue fiircato. Pedes 7mi parts gracilct<, recurvati articulo primo 
kminari, ungue minutissimo, furcato. Pedes abdominales Imi, 2di et Stii paris nata- 
torii breves validissimi, parte basali latissima, rhoniboidali ; pedes 4ti, 5tique paris 
laltatorii, pes abdominaiis sexti paris natatorius unica, instruotus laniiiia temiinali." 

§ Olauconome of Kroyer (ibid, pL 19, fi^. 1 ; Tids., N. R., i, 491, 1845) has the 
baoda and antenna of Undola. The following is the description, p. 601 : — 

"AfUeMUJB snbpediformes ; Buperiores flagello ornate appenaVcMX&xv ^ner^i&x^c^. 
OcuH miiiul^ puvm dktiacU. JsandiMa apex in duoa fiasua laxno^ <^ ^«d^j^\a 
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X AntennB longs, flagello ctmbo rigidoque, obMletd artknUta 

AntemuB styliformes, recta. Pedes filiformee, doo 
prehensiles, eez pottid pnelongL 



FaM. IV. ICILIDJE. 

1. Pedes postici sublamellatl 

2. Pedes toti vergiformes, nulli prehensiles. 

Fam. V. Cheluridje. 

Abdomen ad eztremitatem enumb stylifonne, (seg- 
mentis quarto quinto sextoque in artknilum st jrlifonnem 

ooalitis). 

Fam. VI. DiTLicHiDJE. 

CaprelliformesL Abdomen 6-articulatam. Segmenta 
thoracis seztum septimumqae coalita. 



(Dana). 



Pterygoeera (Lat). 
leUiut (Dana). 



Chdura* (FhilipiR). 



Ihdiehia\ (Kroyer). 



2. On the Pancreaiie Juice ; by M. Bebnabd4 (L^Institut, No. 791, 
Feb. 28, 1849.) — Alimentary sulMtances have been arranged by some 
recent chemists in four groups : — substances soluble by themselves and 
consequently absorbed directly by the veins und the digestive tube; amy- 
laceous substances converted into sugar ; fibrinous matters requiring a 
special fermentation in order to become soluble ; and fatty substances, 
evidently designed to pass into the chyle and giving it its most decided 
characters. The recent researches of MM. Bouchardat and Sandras, 
Miaihe, Bareswill and Bernard himself, have placed beyond doubt the 
existence of a ferment fitted to change fecula to sugar in some of the 
liquids which mixed with the aliment. They have shown that the gas- 
tric juice has for its primary object the digestion of azotized substances. 
It remained still to discover the agent operating in the formation of 
chyle properly so called. M. Bernard argues on the following grounds, 
suggested by experiments, that this remarkable function belongs to the 
pancreatic juice. 

sunt armati conicis ; tuberculus molaris dentibus confertissimis instructusw Labiim 
$uperiu8 breve, depressum latissimum, margine anteriori medio indso ; labium u^ 
fiuf quatuor compositum laminis setosis. LcamruB maxiUaret pedum mazillarian 
dentibus annate yalidis ; unguis palpi apice setosus. Pet primi parit robustissimiiii 
manu subcheliformi ; pes seeundt paris gracilior, manu carens subcheliformi, pedes 
Stii, 4tique pans pergraciles ; pedes 6ti, 6ti, 7mique poris g^raciles femoribus pamm 
dUatatis. Pedes abdominales Imi 2di et Stii pans natatohi, breves sed rooustif- 
simi ; 411, Stique pans saltatorii, validi ; 6ti paris fere rudimentares, natatoriL Epim- 
era minima fere evanescentia.** 

* Philippi, Archiv fur Naturg^ 1839. Also on Chelura terebrans, O. J. Allman, 
Ann. and Mag. Nat Hist, ziz, 361, June, 1847. 

t Kroyer, Tids., N. R., i, 612, 1846, and Voy. ScanA, etc, pL 22, fig. 1, la-ln. 

** Corpus yidde elongatum gracilL Antennn longissimae (imprimis f>uperiores) sub- 

pediformes ; superiores flagello instructae appcndiculari. Oculi prouiinentissimi, aco- 

minatL Pedc» Imi parid compressi, manu (articulo 4to) magna, ungueque biarCi^ 

ulato instructi (qui unguis articulo 6to 6toque junctis efficitur). Pedes 2di paris mana 

instructi subchehformi (qua* apud mares maxima est). Pedes 3tii 4tique paris miniini, 

fere filiformes, invicem ejusdem ferm^ longitudine et forma. Pedes 6ti 6ti Imiooe 

paris elongati, lineares (femore non dilatato) prehensiles. Seztus thoracis annmoi 

cum aeptimo ooalitus ut difficilius distinguantur. Epimera nulla vel prorsus mdinMD- 

taria. Abdomen quinque modo composal\nii anxvo^^ el ^^uiv^ue prsBditom pedmn 

paribaa, quorum tna anteriora najtatona, dao ^KN^«n»i^ liULXaito!^ wssdC 

f See a notice of a preyious mfimoir, in t]hsA 3o>in!ai,Nc\. V^^*&\^\%A^ 
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(1.) The pancreatic juice, when pure and recenily formed, emulsion- 
ates fats or oils with the greatest facility ; the emulsion remains for a 
long time and the fatty bodies soon undergo a fermentation which sep- 
arates the acids they contain. 

(2.) The chyle begins to be collected in the chyliferous ducts about 
that part of the intestinal tube where the pancreatic juice is mixed with 
the alimentary matters. 

(3.) When the pancreas are affected, the fatty substances contained in 
the aliment pass without change into the dejections. 

The memoir of M. Bernard has been reported upon favorably by 
MM. Magendie, Milne Edwards and Dumas, a commission of the Acad- 
emy of Sciences of Paris. 

3. A description oj Ike characters and habits of Troglodytes gorilla ; 
by Thomas S. Savage, M.D., corresponding member of the Boston 
Society of Natural History ; and of the Osteology of the same, by Jef- 
fries VVyMAN, M.D., Hersey Professor of Anatomy in Harvard Uni- 
versity, Boston, 1847, (extracted from the Boston Journal of Natural 
History.) — We have here another species added to the list of anthro- 
poid animals from the banks of the Gaboon river in Africa, an animal 
however somewhat inferior in its organization to its well known congener 
and compatriot the Chimpanzee (T. niger of Geoff.) For the first 
recognition of gorilla (Cnge-ena of the natives of Gaboon) as a new 
species, the scientific world is indebted to Dr. Thomas S. Savage, for 
many years a missionary resident ut Cape Palmas, W. Africa, where 
be has devoted the best energies of his life to the advancement of the 
religion of Christ, and has always made it consistent with his duties to 
lend a helping hand to the cause of science. 

Dr. Savage, in April, 1847, first saw two crania which he recognized 
as distinct from the Chimpanzee, and subsequently obtained two others 
more perfect as well as other portions of the skeleton. These with 
such information as he could collect from the natives, the living animal 
being unknown to the white population, were forwarded to Boston and 
are the subject of the present memoir, the section on the external char- 
acters and habits being by Dr. Savage, the description of the crania 
and bones, the specific characters derived from them, and general re- 
marks, by Dr. Wyman, and published in November, 1847, in the Bos- 
urn Journal of Natural History. In Feb., 1848, Prof. Owen of the 
Boyal College of Surgeons, received three other crania of the same 
species, which he described under the name of T. Savageii^ in the Pro- 
ceedings of the Zoological Society of London, New Series, No. 1. 
As Prof. Owen has added no new specific characters, T. Savageii (Owen) 
becomes merely a synonym with T. Gorilla (Savage). 

The first memoir of Drs. Savage and Wyman show that the Enge- 
enas were far more athletic, in all probability, having a height of about 
six feet, and far more terrible and ferocious than the shy and harmless 
chimpanzee. Such a belief with regard to their habits exists among 
the natives, who regard the chimpanzees as possessed of the spirit of a 
Coaaiman, atid the enge-enas of the more savage spirit of a Bushman. 
The cranium of the male measured from the plane of the occiput is 
two inches longer than an ordinary sized human head^ at\d t\^«lt\^ >\vt^^- 
qtiarte/v of aa iocb broader across the zygomalic atcVie^. TYv^^mi^^vINa. 
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and humerus are of gigantic size and are indicative of the immeme 
strength of the arms, which are in relation not only to the arboreal life, 
but, if the narratives of the natives be correct, to the immense bulk of 
its body. 

The following are the more important of the specific characters enu- 
merated by Dr. Wyman, by which the Enge-ena is distinguished from 
the Enche-eco or chimpanzee. 

1. By its greater size. 

2. By the existence of large occipital and interparietal crests in 
the males. 

3. By the great strength and arched form of the zygomatic arches. 

5. By the form of the anterior and posterior nasal orifices. 

6. By the existence of an emargination oo the posterior edge of the 
hard palate. 

7. The incisive alveoli do not project beyond the line of the rest of 
the face as in the chimpanzee and orangs. 

8. The ulna is much shorter than the humerus. 

9. The distance between the nasal orifice and the incisive alveoli is 
less than in the chimpanzee. 

This valuable memoir is illustrated by four quarto plates. 

IV. Miscellaneous Intelligence. 

1. Telegraphic Operations of the Coast Survey, — Velocity of tkt 
Galvanic toave^ (from the Proc. Am. Philos. Soc. Philad., vol. v, p. 74.) 
— Dr. Patterson, in the name of Prof. A. D. Bache, laid before the 
Society, an abstract of a report, made by Mr. Sears C. Walker, of the 
results of the telegraphic operations of the U. S. Coast Survey, made 
by him on the 23d January last, between Washington and Philadelphia, 
New York and Cambridge, Mass. A letter from Prof. Bache to Dr. 
Patterson, accompanying the report, was read by Prof. Kendall. 

Washington, March 1, 1849. 

Dear Sir, — Will you please communicate to the American Philo- 
sophical Society a brief abstract of a Report made to me on the 2l8t 
ultimo, of the results of the telegraph operations of the U. S. Coast 
Survey, made on the 23d of January last, between Washington, Phila- 
delphia, New York and Cambridge, Mass., by Mr. Sears C. Walker, 
assistant, having charge of the telegraph operations. 

The object in view was to test the practical working of the method 
of imprinting the dates of star transits on a graduated clock register. 
The three astronomical stations, selected for the occasion, were the 
Philadelphia Observatory, under the direction of Prof. Kendall; the 
New York City station, in the private residence of Dr. L. M. Ruther- 
ford, under Prof. E. Loomis ; and the Harvard Observatory, Cam- 
bridge, under Prof. Wm. Cranch Bond. 

In conformity with the plan of his Report of December 15, 1849, 
duplicate records were kept at the Washington Northern Telegraph 
office, by Mr. Walker and my. self. 

The astronomical clock was located at Philadelphia, and rated for 
eevera) days by Prof. Kendall. It contained two lilt-hammer eleelnh 
iomes, oae invented by Mr. J. I. Si^ed^ ^t.^ c>l \>^<:»^^« Y.^ la 1847 
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attached to the minute wheel, and giving its signals every two and a 
half minutes. The other (used for the occasion) was on ihe plan in- 
vented by Dr. Locke, in 1848, and attached to the escapement-wheel. 
The automatic clock register was graduated to two seconds, usually 
occupying an inch of paper of the Morsels registering fillet. 

Mr. Walker reports, that a comparison of sixty records, made by the 
two registers at Washington, shows that the probable error of the me- 
chanical operation of printing and reading off, is only about fifteen- 
thousandths of a second. 

This confirms the estimate of accuracy of the work made by him in 
his report of Dec. 15th last, viz., of a hundredth of a second for the 
case of an automatic register of single seconds, with an inch of paper 
to each. 

It further appears, from the Report, that when the star-signals were 
given at Philadelphia, so that the clock and signal-waves had the same 
local origin, all the registers at all the stations, marked alike, within 
such limits as were indicated by the probable error just mentioned. 

When, however, the star-signals were given at New York, small, 
but appreciable, differences were noticed in the respective readings of 
the apparent date of the same event as recorded at the different stations. 
This discrepancy was still greater for the case of the Cambridge star- 
signals, the graduating clock always remaining at Philadelphia. 

The following table contains the mean excess of the readings of the 
date of each event in the time of the Philadelphia automatic clock at 
each station, over that of each of the others, with the number of single re- 
sults, and the probable accidental error from the source already referred 
to. The stations compared are denoted by their initials. Those marked 
W^ are for the mean of the two records made at Washington. A further 
revision of these quantities may somewhat change their amounts. 

Two kinds of readings were made, viz., break circuit signal readings 
on a break circuit clock scale^ and, make circuit signal readings, on a 
wuike circuit clock scale. 

The excess indicated by the mean of the two series of readings for 
the two scales, with the number of results and probable error of each, 
are reported as follows. The times A, B, C and D, respectively de- 
note the time of passage of the galvanic wave between W and P, P 
and N, N and C, C and W. 

For reasons connected with the analytical theory of longitudes, by 
telegraph operations, as published in Mr. Walker^s report of Nov. 10, 
1847, and in the recent report of the 21st ultimo, the mean of the two 
series is the most plausible value that can be derived from the printed 
record. The residual quantities do not appear to be explicable by any 
admissible value of relative times of operations, of the spiral spring 
and receiving magnet, armature. Neither do they appear to be ex- 
plained by any reasonable hypothesis of relative changes of apparent 
dates from changes of permanent magnetism, as it is called, by change 
of locality of signal station. The analytical theory of this subject was 
given by Mr. Walker, Dec. 28, 1847, in his report on the telegraph 
operations of 1847. 

These several sources of error are nearly all eV\m\naVe^ ^i'^ \\\^ xwoxv- 

Der of formiDfir the residuals of these tables, and bemg \t\ \W\t vv^vwx^ 

pehodicaJ, disappear in the average of all the tesuVxa. \\. rcvv^ ^•ao\sfe 
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remarked, that the outward and inward armature times of the roagoeti 
of the local registers, are relatively annulled by their having the sami 
value for the clock and signal electroiomes. 

According to Mr. Walker^s report, these residual quantities, fron 
change of relative place of origin of the clock and signal waves, am,} 
all be explained by the hypothesis that the time of propagation of the 
galvanic wave from the place of the clock or star signal stations, tt 
that of the receiving register, though small, is not quite insensible 
A solution of the eighteen equations of condition formed on this hy< 
pothesis, by Mr. Walker, give, for the velocity of the propagation ol 
the galvanic wave, through the compound circuit, eighteen thousand 
eight hundred miles per second, with a probable acciderUal error, n 
stated by him, of about one thousand miles. The statistics are toe 
incomplete to warrant any discrimination between the times of propS' 
gation of the wave through the different kinds of media, viz., the wireti 
the batteries, (three in number,) and the ground. After applying the 
values of the wave-times by this hypothesis, and with this velocity is 
the different portions of the whole circuit of one thousand and fifty 
miles, DO sensible discrepancy remains, the residual terms being not 
greater than the probable errors, from the comparison of the two 
Washington registers. All the readings now harmonize as well as if 
all the clock and star signals, and all the printed records, had been made 
in the same place. 

The result is one of much interest to the progress of science, and of 
special importance in the longitude operations of the coast survey. 

The value apparently attributable to wave time, is too great to be 
neglected in telegraph operations for longitudes intended to be used at 
data in connection with geodeticai measurements. A more extensive 
series of operations, with more complete mechanical arrangements, 
will be undertaken in the course of the coming season. 

Very truly yours, A. D. Bacbi. 

Dr. R. M. Patterson, Pres. Am. Philos. Society. 
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2. New Planet, (N. Y. Jour, of Com., June 11, 1849.) — A new 
planet was discovered by Signor Gasparis, at Naples, April 12, 1849. 
It resennbies a star of the 9th or 10th magnitude, and its place was near 
a star on SteinheiPs Celestial Chart, in R. A. 12>' 9'" 49" and S. Decl. 
7'' (y 9'\ and numbered 23,098 in Lalande's Catalogue Reduced. The 
motion of the planet was retrograde, and towards the equator. 

3. The American Auociation for the Promotion of Science. — 
Agreeable to an invitation from the Corporation of Harvard University, 
the next meeting of this Association will be holden at Cambridge, com- 
meocing on Tuesday, August the 14th. The officers for the ensuing 
y«ar are as follows. 

President, — Prof. Joseph Henry, of Washington. 

Treanarer. — Dr. Elwtn, of Philadelphia. 

Local Committee for Boston, 



Mr. John A. Lowell, 
Dr. Jacob Bigelow, 
Hon. Nathan Appleton, 
Hon. Nathan Hale, 

Local CommiUeefor Cambridge, 



Dr. Geobge B. Emebson, 
Prof. H. D. Rogers, 
Dr. A. A. Gould. 



Prof. L. Agassiz, 

Prof. B. Peibce, 

Lieut. C. H. Davis, U.S.N., 



Prof. E. N. rioBSFORD, 

Prof. Asa Gray. 



Jeffries Wyuaii, Secreiar'^. 

Vol Vm, No. 22.-JuIy, 1849. \^ 
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Arrangements will be made for the accommodation of the memben 
of the Association, both ns regards board and lodging, in Cambridge. 

A meeting of unusual interest is expected. This is the second since 
the change in the character of the Association, by which all branches 
of science are included. The wide range of its subjects, calls together 
all who would promote the progress of science in any of its depart- 
ments ; and no place more abounds in attractions, of a scientific, lit* 
erary or social character than the one chosen for the sessions. 

4. C. G. Page on Gahanic Lights in a letter to the Editors, dated 
"Washington, I». C, June 13, 1849. — I regret that my letter requesting 
the suppression of the notice of experiments upon galvanic light, did not 
reach you in season. The experiment has no other value than a rep* 
etition of those made by Prof. Grove, to prove the identity of galvaaic 
with common light in respect to polarization. Dr. Lardner in the 
course of his lectures in Washington some years since, stated upon the 
authority of Arago, that galvanic light could not be polarized, and a 
friend of mine translating forme a communication of De la Rive, gafe 
a similar rendering upon this subject. Upon recurring to the origioa! 
notice in the Comptes Rendus, I find thai the error was committed in 
translating the French polarize^ polarizable instead of polarized, which 
materially alters the case. 
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5. Julius T. Ducatel. — It is with pain that we have to record, since 
the issue of our lust number, the demise of our old friend and contribu* 
tor to this Journal, Prof. Ducatel of Baltimore, who expired at his les* 
idence, April 23d. We pay a sadly willing tribute to the memory of 
this man of science, in inscribing here some particulars of his life and 
character which have been communicated to us by one of his daily 
acquaintances. 

Julius Timoleon Ducatel was born at Baltimore, June 6th, 1796; 
and was therefore at the time of his death nearly 53 years old. He 
was the oldest son of the laie Eome Ducatel, who a Frenchman by 
birth, was for a long lime the principal pharmaceutist of Baltimore. 

Educated at Saint Mnry^s College, a seminary of learning under the 
auspices of members of the Order of S. Sulpiiius in the Roman Cath- 
olic Church, young Ducatel gave evidences of extraordinary facility for 
acquisition and retention ; a faculty characteristic through life. 

Af\er his school-discipline was completed, he attached himself fort 
while to the business of his father^s estublishment ; and subsequently, 
at the close of the war in 1815, he visited Havana with a view to a 
mercantile settlement there. 

But such pursuits were not congenial either to his physical tempera- 
ment or his intellectual activity. His propensity was always lo be 
making advances in knowledge ; and if he was precluded at any time 
from acquiring new facts, to devote himself to systematizing and gen- 
eralizing those already in possession. With these traits. West Indian 
commerce was hardly likely to thrive in his hands: so he returoed 
home in 1816, after a little more than twelve months^ absence, and 
again took part in the Pharmacy -esVabWs^Vvm^uV, I 
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By this time, verging on manhood, the bent of his talents was so 
decided that the parental wishes which hitherto seemed to find graiifica- 
tioD in the prospect of the old house being perpetuated, opposed no 
farther obstacle to the manifest destiny of the young man ; and he was 
lent to Paris, then as how the focus of the arts and sciences, to com- 
plete his education. There, with the appliances which the wealth of 
tiis father, chiefly acquired in the exercise of a meritorious profession 
lod honorable skill, freely allowed, he had full opportunity for increas- 
ing his stores of learning ; and however he may have mixed in the gny 
locieties of the capital, those who knew him best in aAer life fuund 
»use to admire the extent of his graver acquisitions treasured up 
rince then. 

There, he made acquaintances whose correspondence was maintained 
for more than thirty years, and until death rendered it longer impossi- 
ble; and the names of Brongniart, Brochant, and Gay<LussRC among 
them, attest the favorable impressions which the young man of five and 
twenty made upon those whose scientific fame already shook the world. 
His stay in the capital of France and his travels through that king- 
dom, through Switzerland and Italy, covered a period of nearly four 
years, and having left America in 1818, he returned in 1822. At that 
lime, geology was far from being the systematic science that it is now; 
but it may be safely said that he brought back with him a knowledge of 
its as yet somewhat vague groupings, and an acute and accurate appre- 
ciation of mineral characteristics, founded not only upon the study of 
mbinet specimens, but upon extensive and careful observations in sitv, 
lecond to that of none of his American cotemporaries. 

Not long after his return, in 1824, he assumed new relations by his 
marriage with a lady, the least of whose commendations was, that she 
iras a beauty and an heiress. But the fortunes of his family, which 
liad already stood the shock of some unfortimnte commercial specula- 
Jons, were still more seriously impaired by the reverses of 1825-6 ; 
ind the epoch of his domestic happiness may also he taken to mark a 
new period, when it became necessary that his talents and learning 
ihoiild be applied in some degree for his own benefit. 

His first engagement was as Professor of Nattiral Philosophy in the 
Mechanics^ Institute of Baltimore; his next as Professor of Chemistry 
ind Geology in the Faculty of Arts and Sciences in the University of 
Maryland. To both these chairs he manifestly brought extraordinary 
resources ; and, adding to the reputation of a savunt that of an agreea- 
ble and successful lecturer, he was nt length, upon the decease of the 
Itmented Professor De Butts, in 1830, elected with great unanimity to 
fiU the chair of Chemistry in the Medical Department of the University. 
Here he had a wider scope for his talents; and he is still gratefully 
remembered by many who enjoyed the benefit of his public teach- 
ings, and still more for that abundant accessibility and cheerful interest 
'fhich he allowed and manifested in the apparatus room to his students. 
During several years of this period, he also edited awhile alone and 
iwhije in conjunction with C. 11. Calvert, Esq., well known by his taste 
■nd attainments in German literature especially, a weekly journal^ the 
Ballimore Times, whose subsequent cessation appears \o Wn^ \i^^tL 
CBusoJ by the calliag away of the editors lo other engug|emeu\a. 
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In 1832, upon a resolution of the legislature of Maryland in behalf 
of a new map of the state, he was appointed in conjunction with J. H. 
Alexander, Esq., to make the necessary preliminary reconnoiasance of 
the subject and the territory. The report of these gentlemen was re- 
published in this Journal, Ist Series, vol. xxvii, p. 1, seqq. Progress 
was made in this survey ; though it was unfortunately hampered by 
a spirit of well meant but injudicious economy. Prof. Ducatel pursued 
his researches as geologist (without assistants however) until 1841, 
when the embarrassments of the state treasury were held to be suffi- 
cient reason for suspending any farther appropriation. 

This step, however justified by policy in other regards, was in so far 
unhappy that it deprived the state of results which were upon the point 
of attainment and the individual of the opportunity of generalizing 
and assembling the fruits of several years' observation into a shape 
worthy of science and of himself: for the annual reports, as they 
themselves testify, were in no wise looked upon by their writer as com- 
pleting his task for the particular districts of whose examination they 
respectively treated. They were but popular announcements of pap 
ticulars of interest especially to the denizens of the respective localities; 
and regard seems to have been paid in their very style to the exclu- 
sion of technicalities whose introduction among the multitude of topics, 
though it would have thrown over them a scientific gnrb, would have 
defeated the proper industrial aim of the report. Yet as they are, they 
serve to characterize the cautious yet profound spirit of investigation 
in their author : facts are simply and unpretendingly stated ; and the 
inferences from them when necessary to be drawn are given without 
any of that theoretical dogmatism which is sometimes met with and 
which is so much calculated to mislead the reader and ultimately dis- 
credit the writer. It is to be hoped that ere long some one will un- 
dertake the subject afresh and, bringing up Maryland abreast with 
Virginia and New Jersey, again enable that state to be among tlie 
foremost in the practical applications of geology for which the chemi- 
cal discoveries and advances in the last seven years have given so 
much wider scope than was possible in 1833. 

During these engagements, Ducatel was also appointed to the Chair of 
Chemistry, Mineralogy and Geology in St. John^s College, Annapolis; 
a post which in 1838 or 1839 he resigned, as well as his Chair in the 
University, in order to devote himself more exclusively to his geolog- 
ical examinations. Such devotion although for the best interest of that 
work, was perhaps not so well for the interest of the individual ; since 
it was the resignation of an eiat in behalf of a temporary employ- 
ment, and in fuel so it proved when a few years afterwards the ge- 
ological survey was stopped unfinished, and the Professor found him- 
self looking for employment instead of employment unsought press- 
ing itself upon him. If details of this kind are mentioned here, it is 
with the view of warning others in similar circumstances, — not of 
course to encourage a selfish disregard of public duties which they may 
have assumed, but against any implicit and possibly inconvenient re- 
liance upon the measures and consideration of governments which are 
proverbially ungrateful. 
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lo 1843, Ducatel accompanied his friend Nicollet in an expedition to 
explore the geology of the Upper Mississippi, and clear up some im- 
portant points in the theory of volcanic action supposed to have occur- 
red in that region. The premature death of that distinguished man of 
acience prevented the full effect of the cooperation which was designed. 

Id 1846, he visited the Lake Superior region upon a reconnoissance 
io behalf of some parties who were proposing industrial developments 
there : but its only fruit was an interesting series of lectures which he 
delivered after his return in the winter of that year. 

These journies were in so far disastrous in that an accident (he nar- 
rowly escopcd death on the spot) occurring to him during the first, and 
a severe illness brought upon an enfeebled frame by exposure during 
the last, laid the foundation of the physical disorders from which he 
never afterwards recovered. For some years, his maladies appear to 
have allected, except at some brief intervals, his capacity for applica- 
tion and exertion ; and to have superinduced an unnatural apathy and 
premature old age. He died of congestion on the lungs ; and was in- 
terred, as he had always desired, privately in the presence of his family 
aad of a few intimate friends. 

Afl an author, Professor Ducatel but rarely appeared before the world. 
His principal work, a Manual of Toxicology, was well received and 
would have been more widely and beneficially known but for a fire 
which almost cotemporaneous with its publication destroyed all the 
copies on hand. He laughingly said it was an ill omen and he feared a 
worse disaster with another edition. His editorial connection with the 
Baltimore Times has been already mentioned. At a later period, he 
contributed regularly for some time the scientific articles for the Amer- 
ican Farmer and for another journal of wide circulation, the Sporting 
Magazine. 

Enough has been said to shew the character of Ducatel as a scien- 
tific man. If his associations are referred to, it is only to shew how he 
had been appreciated. Always the foremost in every social enterprise 
where learning and savoirfaire were required in his native city, the 
American Philosophical Society of Philadelphia, the Royal Geological 
Society of Paris, the Georgofili of Florence, and others numbered him 
among their members. 

In another aspect, his temperament rendered him singularly useful 
in science. No one was more liberal in imparting either what he knew 
or what he had ; the facts he had observed and the specimens he had 
collected were always accessible and frequently gifts to those he thought 
would use them well. Those who have themselves commenced the 
pursuits of acience under difficulties will best appreciate and honor such 
t trail. 

His traits as a man were of the same generous and winning charac- 
ter. They will not be dwelt on here ; not from fear lest friendly par- 
tiality might transcend the severe limits of biographical justice, but that 
they do not comport with the aim of this notice. The silence of those 
who knew and loved him is more eloquent than lines of beauty or pages 
of tenderness. A. 
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1. Report in relation to Sugar and Hydrometers: on researches imi6e 
under the superintendence of Professor A. D. Bacbb, by Prof. R. S. 
McCuLLOCH. Revised edition, published by order of the Senate of the 
U. S. (Ex. Doc, No. &0, 30th Congress, 1st Session.) WashinglOD, 
1818, p. 653. — This voluminous and elaborate report is divided ioto 
two pans, as its title indicates, the subjects being entirely distinct and 
yet quite germane. The first part of the sugar report was issued in 
1845^6, and is now reprinted by order of the Senate in connection 
with the subsequent and more extended research of Prof. McCulloch. 
To sketch even the scope of these reports would take us quite beyond 
the limits of a book-notice. 

The labors encountered by Prof. McC. and his assistants in these 
researches, at home and abroad, are evidently very great, and it appears 
that no care has been spared to probe the several subjects of investiga- 
tion thoroughly. The method of analysis for saccharine fluids adopted 
by McCulloch, is that of circular polarization originally indicated by M. 
Biot. The reasons for this preference are given and comparative re- 
sults by the ordinary chemical methods. In an extended series of re- 
searches like these, embracing nearly two hundred analyses of molasses 
and sugars, the method of polarization undoubtedly possesses great ad- 
vantages in every respect, but it may be doubted whether it can replace 
the chemical methods in ordinary cases, with perhaps imperfect appa- 
ratus and an insufficient experience in the use of the instrument and 
the application of the formulas. 

We receive Mr. McCulloch's reports with great satisfaction as sub- 
stantial and important additions to our previous knowledge, and an ad- 
ditional proof of the wisdom of Congress in consigning special sub- 
jects of this sort, involving profound scientific principles, to competent 
hands for investigation and report, as the only just and enlightened 
basis of their legislation. 

In hydrometers for determining; the value of distilled spirits, the re- 
sults adopted by Prof. McCulloch are entirely in accordance with the 
opinions and practice of scientific men and of the more intelligent man- 
ufacturers, viz., that the centesimal system of notation is the only proper 
one, founded on a well conducted set of comparisons of actual weights 
and densities. The report contains ample details on this subject, and 
tables of results of numerous careful experiments or known mixtures 
of absolute alcohol and pure water. The results of these sufficient 
trials will undoubtedly be the adoption, by the revenue laws, of an uni- 
form standard instrument which is much called for by the notorious dif- 
ferences now acknowledged to exist in the methods followed in varioas 
parts of the country. 

2. Mohr^ Redwood and Procior^s Pharmacy.^ — We bad scarcely 
finished a glance at the beautiful London edition of Mohr and Red- 

♦ Practical Pliannacy : the Arrangements, Apparatus and Manipulation^^ of the 
Pharmaceutical Shop and Laboratory, by Francis Mohr, Ph. D., and Theophilus Bed- 
wood, Edited, -with extensive additions, W William PVoctor, Jr., Prof, of Pharmarr in 
the Pbil&d. College of Pharmacy. lHuatcaied \sy ^QQ «,w^[;rakyui^ on wood. PhiliuL: 
Im <t Bhrnduurd. 1849. pp. 5U. 
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d*8 pharmacy, before Prof. Proctor^s improved edition of this fine 
inical treatise was laid on our table by Nfessrs. Lea & Blanchard. 
I work is one which will at once find its place in every laboratory 
pharmaceutical shop, and is well calculated to recommend new and 
roved methods of manipulation to both chemists and pharmaceutists. 
ie absence of highly appointed laboratories and of pharmaceutical 
"uction which is so general in this country, such works as the pres- 
are particularly valuable. The beautiful and abundant wood cuts 
:h adorn almost every page of the book, render the descriptions of 
iratus perfectly plain, and its reconstruction easy even by the tyro. 
1 Proctor has long been known to pharmaceutical readers in this 
itry as the author of numerous and important researches in the 
9ria Medica, and his additions to the present edition of Mohr and 
wood are frequent and valuable. 

. Chemical Analysis^ Qualilative and Quantitative ; by Henby M. 
iD, with numerous additions by Campbell Mobfit, with illustrations, 
adelphia : Lindsay dc Blackiston. 1840. 12mo, pp. 567. — This 
^ got up" book is undoubtedly an important addition to the re- 
ces of the chemical student, and we believe we hazard little in 
ng that England has produced nothing better. In saying this we 
K>t feel bound to except the late English translation of Rose, by Dr. 
maody, published without the knowledge of its distinguished author, 

I the French edition of 1843; and this too while it is well known 

II chemists that Rose is and has been for two years engaged con« 
tly in the preparation of a new and greatly improved edition of his 
tise on analysis. Those who are familiar with Rose and Berzelius, 
freely acknowledge that all other treatises on analytical chemistry 
very largely indebted to these cardinal authors for their most vaiua- 
portions. 

rom this remark we do not except the treatise above named, and it 
srtaioly in itself no poor recommendation of such a work, that its 
(orities are the best in the literature of chemistry. The difficulty in 
I cases however, is not that the authorities are good, but that it is not 
lys easy to distinguish the author from the compiler. In general 
bave to object to this and similar treatises, that they are not always 
enough on some important points while they are usually redundant 
tbers. This fault is obvious to experts and with them will do no 
n, but to the learner is often troublesome. We frankly confess 
ever, that we have been very favorably disappointed by this book of 
Noad^s, having contracted a very different opinion of his Lectures 
chemistry, published some years ago. 

[r. Morfit, the American editor, claims our thanks, not only for this 
ion of Noad, judiciously annotative, but also for his late work on 
\emical antl Pharmaceutical Manipulations^'* by the same publishers 
in the same size and style as the edition of Noad. 
'he ^^ Manipulations" is adorned with over four hundred beautiful 
d*cuts illustrative of its descriptive portions, and is a really valuable 
tion to our chemical literature, and should be in the library of all 
nical students and manipulators. 

. l^he Fossil Footmarks of the United States and iht AryxvMxh \Kal 
e them; by Edwamd Hjtcbcock, D.D., LL.D.^ PieWvd^uX. ^l Km- 
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herat College, and Professor of Natural Theology and Geology, (from 
the Transactions of the American Academy of Arts and Sciences, 2d 
ser., vol. iii, Boston, 1848.) — This elaborate memoir extends to 128 
pages quarto, and is illustrated by 24 plates, together with a large table, 
giving a general view of the distinctive characters of the species. The 
learned author has pursued the course usual in palaeontology, of distio« 
guisliing the genera and species of Ike animals indicated by the fossil 
remains and naming them accordingly. Although the remains are but 
footmarks, they point out, under the guidance of the unerring principles 
of comparative anatomy, the habits of the several animals, the classes 
to which they pertain, and the peculiarities, to some extent, of the 
species. These characters have been seized, and upon them the de- 
scriptions and names are based. Fifty-one species are included in the 
memoir, 12 of which are of quadrupeds, 4 probably of lizards, 2 che- 
Ionian, 6 batrachian, 2 annelids or molluscs, 34 bipeds, 3 doubtful ; and 
of the bipeds 8 were thick-toed tridactylous birds, 16 were narrow toed 
tridactylous or tetradactylons birds, 2 were batrachian, and the remain- 
ing 8 either birds or reptiles and probably the latter. We have to defer 
to our next number a farther account of the genera and species. 

5. Additional observations on a new living species of HippopoiamMS 
of Western Africa ; by S. G. Morton, M.D., Penn. and Edinb., Vice 
President Acad. Nat. Sci. Philadelphia, (from the Journal of the Acad. 
Nat. Sci. of Philadelphia, vol. i, 2d series,) 12 pp. 4(o, with 3 plates. 
Philadelphia, 1849. — This new species of Hippopotamus was first 
described by Dr. Morton in the Proceedings of the Academy for Feb- 
ruary, 1844, and there named H, minor,* As this name was previ- 
ously used by Cuvier for a fossil species, it is now changed to Hippopth 
tamus (Tetraprotodon) Liberiensis, The animal is slow and heavy in 
its motions and weighs 400 to 700 pounds. It lives on the river St. 
PauPs, a stream that rises in the mountains of Guinea and passing 
through the Dey country and Liberia, empties into the Atlantic to the 
north of Cape Messurado. The description of the animal by Dr. Mor- 
ton, is drawn from the two skulls in his possession, the only specimens 
which have hitherto been brought from the African coast. 

6. On the natw^e of Limbs. A discourse delivered on Friday, Feb. 
9th, at an evening meeting of the Royal Institution of Great Britain. 
By Richard Owen, F.R.S. London, 1849. — This discourse consists 
of two portions ; in the first of which is demonstrated the ^^ unity of 
composition^' of the limbs of vertebrated animals, their various forms 
being in accordance with their diversified uses. The paddle of the 
whale, the short but powerful arm of the mole, the wing of the bat, the 
fore-leg of the horse and the arm of man, being but modifications of 
the same typical limb. In all, there exists a shoulder, an arm, a fore- 
arm and hand ; the latter may be provided with its five fingers, as in 
man and many animals, or it may have a single finger, as in the horse 
and the apteryx. If the limb form simply an organ of support and of 
locomotion, then the hand exists in the simple condition of the ^^fore- 
foot'' of the horse ; but if it be prehensory or tactile, it approaches 
more or less in its conformation, the hand of man. These are vievrs 

* See this Jouinal, xl'Tn, p. 40^, 'vYieiQ '^oq^-<?q^& vc^ ^«^ 
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however, about which most anatomists have been for a long time 
agreed, and they have become to a certain extent popular. 

Iq the second portion of the discourse the author grapples with a far 
more abstruse and difficult subject. Since the publication of the spec- 
ulations of Goethe, Oken, Carus in Germany, and of St. Hilaire in 
Prance, many attempts have been made to perfect the idea of the 
philosophical *^ signification^^ of the parts of the skeleton. In evidence 
of the difficulties which beset such investigations, and of the undigested 
■late in which many points still remain, it is only necessary to bear in 
mind that the two ablest living naturalists have arrived at conclusions 
widely difierent. Of their comparative merits however, it is not now 
proposed to speak. Mr. Owen^s views of the ^^signification of limbs,*' 
aa set forth in the discourse, are reproduced from his late treatise on 
the Archetype and Homologies of the Vertebrated skeleton, and this 
last has its basis on the labors of the German anatomists. One cannot 
but be struck with the resemblance of Owen's *'^ Archelypus''* to the 
^ Schema vom Nerven skelei*^ of Carus,* the latter obviously in a very 
crude embryonic condition ; the former giving evidence of more com- 
plete development, and provided with appendages of which we do not 
recognize even the germs in the latter. Mr. Owen, with other trans- 
cendental anatomists, regards the whole skeleton as a series of verte- 
brae, more or less modified, each vertebra consisting of its centrum or 
hody^ an upper or mural arch protecting the brain or spinal marrow, 
and a lower or hamal arch protecting the ereat blood vessels and the 
organs of organic life. The lower arch is composed of ribs, their car- 
tilages and sternum, which in the nomenclature of Mr. Owen, are re- 
spectively pleuropophyses^ hamapophyses and hcemal spine. In many 
fishes and reptiles, and in all birds, each inferior arch corresponding 
with the thorax is provided with a small appendage of bone, which in 
birds is attached to the middle of the rib, and in reptiles to the point 
of union of the rib with its cartilage ; this Mr. O. calls the diverging 
appendage. Two of these diverging appendages in the Lepidosiren 
protrude through the muscles, and invested with the common integu- 
ment constitute its single-rayed pectoral and abdominal fin. From the 
ttngle-rayed appendages to the acknowledged *^ arms'* and *^ legs,'* 
there are many transitional forms. He therefore regards arms and 
legs as appendages to ribs and not as modified ribs, as maintained by 
tome anatomists of the transcendental school. The rib to which the 
arm is attached, consists in the higher vertebrate classes, of the scapula, 
clavicle and coracoid, one or both of the latter directly attached to the 
first segment of the sternum, but having no connection with the spinal 
column ; now as every inferior arch corresponds with some centrum, 
with the '^ body" of some vertebra, the question at once arises, to what 
Fertebra is the scapula a rib. Mr. Owen reasoning by exclusion, re- 
gards it as the true and lawful rib of the occipital vertebra of the cra- 
nium. In the skeleton of the crocodile, every vertebra from the atlas 
to the last lumbar, inclusive, is provided with its inferior arch, or a por- 
tion of one, and so are the three anterior vertebrse of the cranium ; the 
occipital being the only one which is destitute of it ; if therefore the 

♦ See Ckuvg, ran den Ur-theilaD, dea Enochen- tmd ScbalcngcrM^e&^TiXi.'W^^A. 
SmooitD Smubs, Vol VIU, No. 22.— July, 1849. ^0 
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scapula be a rib, it belongs to the occiput, and this view he finds sop* 
ported by the fact that in most fishes and some reptiles the scapula is 
directly articulated with the occiput, and this he regards its normal posi- 
tion, and in accordance with this view, avows his conviction, ^* that in 
their relation to the vertebrate archetype, the human hands and arms 
are parts of the head ; diverging appendages of the costal or hsmal 
arch of the occipital segment of the skull/^ — (Discourse, p. 70.) 

Many of the views entertained by Mr. Owen with regard to the 
homologies of the vertebrate skeleton are original with him, as is also 
the view just referred to, with regard to the relationship of the anterior 
extremity to the occiput. Coming from so eminent a naturalist, thej 
should command respectful consideration, but are nevertheless not to 
be admitted as scientific truths unless resting upon the only sure found- 
ation of knowledge, ^^ observation on the order of nature.^' It must be 
remembered that other naturalists have given an entirely different in- 
terpretation to the parts in question, and it will, we think, be readily ad- 
mitted, that a public teacher will not be entitled to consider himself 
beyond the reach of question, when before a learned audience he in- 
dulges in poetical applications of a science, when he avows that he 
does not regard the " conceivable modifications of the vertebrate arche- 
type as being exhausted by any of the forms that now inhabit the earth, 
or that are known to have existed here at any former period,^' and does 
not think ** the inference as to the possibility of the vertebrate type 
being the basis of the organization of some of the inhabitants of other 
planets,^^ a ^^ hazardous^^ one. — Discourse, p. 83. 

7. Report on the Geological Survey of Canada^ for the year 1847-48 ; 
by W. E. LfOGAN. 165 pp. 8vo. Montreal, 1849. — This report pre- 
sents an account by Mr. Logan, of the rocks and minerals along the 
country south of the St. Lawrence, from Montreal and Lake Cham* 
plain to the river Chaudiere, and the results of analyses by Mr. T. S. 
Hunt of several rocks and mineral waters. The general review of 
the region examined exhibits careful research, and a full knowledge 
of what is scientifically and practically useful ; and it is greatly to the 
benefit of geological science that the survey has fallen into the hands 
of Mr. Logan. Af\er many minute and valuable details, describing the 
rocks, sandstones, limestones, calcareo-chloritic beds, serpentine with 
intruded trap, he observes as follows: — 

*^ The facts detailed respecting the structure of the Green Mountaios 
in their Canadian prolongation, would appear to make the plumbaginous 
sandstones and titaniferous red slates uf the Seraphine range in the 
Seigniory of St. Hyacinthe, which are within a mile and a half of the 
Trenton limestone of that vicinity, equivalent to those of Granby ; and 
these rocks, with their chromiferous calcareo-chloritic bands, to the 
dolomites and chloritic quartzose rocks of Kingsey, Shipton and Sutton; 
these again to the serpentine and quartz rocks of Potton, from which it 
would follow that the whole of the Green Mountain rocks, including 
those containing the auriferous quartz veins, belong to the Hudson river 
group, with the possible addition of part of the Shawangunk conglom- 
erates. The fossils of the succeeding micaceo-calcareous formation of 
Me/n/>hramagog Lake and the St. Francis and Famine Rivers would 
Beem to indicate that it is pioba\>\y o£ atk ^%<& noX ^u\&i\q^x Vo the Niagara 
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limestone, or at most the Clinton group beneath, or to use more definite 
terms, that it is of the upper Silurian series, of which the Clinton group 
appears at present to be considered the American base ; and this se- 
quence would accord with that displayed in the great Appalachian 
trough, in iis nearest approach to the Green Mountain range in the valley 
of the Hudson. A calcareous formation very fully supplied with upper 
Silurian remains, has already been mentioned in prior reports, as met 
with in Graspe at intervals from the very extremity of that district to 
Matapedia Lake, a distance of about l&O miles. The geographical 
character of the intermediate 220 miles, the great similarity in the meta- 
morpbic condition of the Notre Dame and Green Mountains, and the 
continuous run of the recognized rocks of the Hudson River group, from 
Lake Champlain along the south bank of the St. Lawrence to Cape 
Rosier, render it probable that the upper Silurian localities will be 
found to have a nearly direct continuous outcrop connexion ; and as 
the micaceo-calcareous rocks of Memphramagog have I believe been 
traced thence by Prof. Adams, the state geologist of Vermont, along 
the eastern flank of the Green Mountains, to the southern boundary of 
the state near Halifax, whence they proceed into Massachusetts, it seems 
probable that the upper Silurian group will thus be found continuous 
perhaps upwards of 700 miles. In Gaspe an arenaceous formation suc- 
ceeds the upper Silurian, the conditions of which appear to resemble 
those of the Chemung and Portage group of New York, probably inclu- 
ding the old red sandstone ; and as this formation in Gaspe is found to 
possess a thickness of 7000 feet, and in its Western American develop- 
ment does not die away before reaching the banks of the Mississippi, 
it is not unreasonable to expect that they should follow the upper Silu- 
rian zone, in its southwestern course from the eastern extremity of 
Gaspe, and display a conspicuous figure, either in a metamorphic or 
analtered condition, between it and the carboniferous areas of Eastern 
America, to one of which New Brunswick belongs, while another is 
met with in the state of Rhode Island, and in a metamorphic condition 
in Massachusetts. Whether the mica slates southeast of the micaceo- 
calcareous rocks on the line of section, be part of the Gaspe sandstones 
in an altered state, can until further investigation, be only conjectural.^^ 

On the following pages, the author remarks upon the beds of mag- 
netic and specular oxyds of iron — bog iron and iron ocher— chromic 
iron, discovered on the 26th lot in the seventh range of Bolton — bog 
manganese or wad— copper ore — gold and the various rocks of econom- 
ical importance. The gold of the Chaudiere valley was obtained on 
the banks of a small stream called the Touffe des Pins, a tributary 
emptying into the right bank of the Chaudiere about fiAy-eight miles 
from Quebec. It occurs in the seigniory of Rigaud Vaudreuil, the 
property of the heirs of the late C. £. Chaussegros de Lery, Esq. 
The largest pieces collected by Mr. C. de Lery, one of the present 
proprietors, weigh 1068, 1056 and 744 grains. About 75 lbs. of 
gravel, washed in the presence of Mr. Logan, produced about two 
grains of gold to a bushel. A notice of this gold is given in the 6th 
volume of this Journal, 1848, p. 274, 275. 

The results of the analyses of mineral waters by Mr. VL>wv\^ttiV3 ^'^- 
pear in another number of this Journal. 
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8. The Book of the Worlds being an account of All Republics, Em- 
pires, Kingdoms and Nations, in reference to their Greography, Statistics, 
Commerce, &c., together with a brief Historical Outline of their Rise, 
Progress and Present Condition, 6cc., by Richard S. Pish£R, M.D.,2 tuIs. 
8vo, 6 14 and 706 pp. New York, 1849. — This work, as the preface states, 
is '* intended to supply a standard of general reference and a source to 
which the merchant and scholar may look for the most recent and best 
authenticated account of the world in its several parts.** The first vol- 
ume, after six pages devoted to general remarks upon the world, is oc- 
cupied with an account of America, 332 pages of which relate to tbo 
United States. The most recent travellers have been consulted with refer- 
ence to Oregon, California and other parts of Western America. Exten- 
sive statistical tables of population, commerce, navigation, navy, army, 
churches, canals and railroads, 6ec., are appended to this part of tbo 
work. The second volume comprises the countries of the Eastern 
Continent and Pacific and Antarctic Oceans. The work is illustrated 
with a chart of the mountains and rivers of the globe ; a chart of the 
national flags of all nations ; a chart of the United States, and a chart 
of the world. 

9. Chemical Technology^ or Chemistry applied to the Arte and 
Manufactures ; by Dr. F. Knapp, Prof. Univ. Giessen. Translated 
and edited, with numerous notes and additions, by Dr. Edmund Ro- 
NALDo and Dr. Thomas Richardson. First American edition, with 
notes and additions, by Prof. Walter R. Johnson. 2 vols. 8vo. Lea 
6i Blanchard : Philadelphia, 1849. — ^The second volume of this work 
has just appeared, and is illustrated with 246 engravings on wood, ia 
the first style of the art. The great beauty and fullness of the illus- 
trations, and the general style of printing, recommend the work on 
the first glance at its pages. This volume treats of glass, alum aod 
vitriol, pottery, brick making, lime, mortar, gypsum, magnesia, and 
barytes; and all the various modes and means of manufacture and use 
are detailed, with chemical analyses and a general scientific as well as 
practical view of the subject. As a specimen of the detail : — to glass 
134 pages are devoted, treating of glass and its p rope rties^-coro posi- 
tion of different kinds — materials and implements for manufacture- 
manufacture of the different kinds, with minute details and modes of 
working for the various styles of articles — moulds for pressing glass, 
and grinding — optical glasses— colored glass — manufacture of smalt — 
artificial gems — enamel — incrustations, gilding, silvering, dec. — glass 
spinning, etching, 6ic. — soluble glass. The other topics are taken up 
in a similar manner. 

10. Twelve Lectures on Comparative Embryology^ delivered before 
the Lowell Institute in Boston^ December and January^ 1848-9 ; by 
Louis Agassiz, Prof. Zool. and Geol. in the Lawrence Scientific School, 
Cambridge University. 104 pp. 8vo. Boston: Henry Flanders d& Co., 
1849. — These lectures were reported phonographically, by Mr. James 
W. Stone, A.M., and we understand, from good authority, that they are 
faiihfully and correctly given. Professor Agassiz for a long time 1»m 
made this subject his special study, and the science is indebted to him 
for many important discoveries. Embryology, or the science of egg 

or animal development, opens \o \Vie BV\xdeuX>)cw'&\tiTk<&xm^cAVTece8sesor 



BibUograpky. 167 

the arcana of Life, and develops the unity and harmony of nature from 
its very foundation. The object of the Lectures is to demonstrate that 
a natural method of classifying the animal kingdom, may be attained 
by a comparison of the changes which are passed through by different 
animals in the course of their development from the egg to the perfect 
state ; the change they undergo being considered as a scale to appre- 
ciate the relative position of the species. — The subject does not admit of 
condensation into a few pages, and requires numerous figures for its 
illustration, and we therefore merely announce the work in this our 
Bibliography. It is a work of vast learning, and profound philosophi- 
cal research, and should be read and studied by all who are interested 
in the laws of Life and the history of animals. 

IL Twelve Lectures on Comparative Physiology^ delivered hefore 
ikt Lowell Institute in Boston^ January and February^ 1849 ; by Jef- 
raiES Wtman, M.D. 8vo. Boston : Henry Flanders 6c Co., 1849. — 
We are indebted for this publication to the accomplished phonographic 
reporter of Prof. Agassiz^s lectures, and their accuracy it is stated, may 
be equally relied upon. Professor Wyman presents in his series of 
lectures, a general review of the properties of Living Beings — of Lo- 
comotion and the Skeleton — Muscular action — Digestion, Absorption, 
Circulation and Respiration — Nervous system — and the senses, touch, 
taste, smell, hearing and vision. The author ranges through the ani- 
mal kingdom in his illustrations, with a facility which could be ac- 
complished only by a thorough knowledge of natural science in its va- 
rious departments, and presents his views with clearness and precision. 
The work is an excellent compend of Comparative Physiology, such a 
one as the student needs ; and the learned reader will value it for 
many original views and much recent information. 

12. Pioneer History^ being a brief account of the first examinations 
of the Ohio Valley and the early settlement of the Northwest Terri* 
tory^ chiefiy from original manuscripts^ S^c. ; by S. P. Hildreth of 
Marietta, Ohio. Cincinnati, 1818, pp. 525, 8vo. — Although this work 
ii not devoted to science, its learned and excellent author has done so 
much for its cause, as is manifest in many volumes of this Journal, that 
we are not willing to deny ourselves the pleasure of mentioning in our 
pages this interesting and instructive history of the settlement of a very 
important part of the United States. 

Sixty years have hardly elapsed since the first permanent settlement 
was made on the banks of the Ohio below the confluence at Pittsburgh 
of its two constituent rivers, the Monongahela and Alleghany. Now 
the state of Ohio alone contains two millions of inhabitants, and is one of 
the most flourishing and progressive states in the Union ; and six or 
seven other powerful states lying still to the west have already ex- 
tended the chain so far, that a link or two more will carry it to the 
Pacific Ocean. 

Dr. Hildreth was an early pioneer in Ohio— not an actor in the san- 
guinary conflicts with the aborigines, nor a suflerer in the periods of 
severe privations of almost every kind, of which starvation — proceed- 
ing to great suff*ering if not to actual death — was the chief. He was 
however early enough on the ground to draw much v«l\\]i«\A^ \tv^o^^<^- 
tioQ from Bereral of the Urat adventurers who were aVvW Vvsvck^^ ^tAV^ 
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has fully availed himself of many other original aouicat of iDfimnatioB 
in private journals, correspondence, the records of the Ohio Company, 
dsc. He has rescued from oblivion many biographical noiieea, eoth 
necied with events of deep and thrilling interest^ and through hii P>gM 
many individuals may trace out their own family history. To thein 
and to all persons interested in the history of the West, this work of 
Dr. Hildreth is invaluable, nor can it be read by any American with- 
out a feeling of deep sympathy for the sufferings of the aariy aettleit, 
and admiration of their heroism — as well as social and perMoal vi^ 
tues. Even the writer of this notice can remember tbie disasinMB 
battles of Harmar and St. Clair, and the decisive victory of Wayne— 
nor has the bruit of savage massacre which floated on every western 
gale yet died away. We do not know of any American hiaiory« ei- 
cept'that of the valley of Wyoming by Mr. Charles Miner, whick 
equals in painful interest this recent work of Dr. Hildreth. Both ars 
replete with stories of tragical conflicts and almost unparalleM sut 
ferings — strongly set forth by men of high intelligence and worth— 
and our only consolation in perusing such painful narratives is, that boik 
the valleys of the Ohio and of the Susquehannah are now smiling in 
peace, comfort and plenty, while the grass grows and the plough traces 
its furrows over the graves of the slaughter^ pioneers and through soil 
once wet with their blood. 

13. The Earth and Man : Lectures on Camparalive Pkyneal Gtog- 
raphy in its relation to the History of Mankind ; by Arnold Gqtot, 
Prof. Phys. Geog. and Hist, Neufchatel, Switzerland. Translated 
from the French by C. 0. Felton, Prof. Harvard Univ. SIO pp. 12mo. 
Boston, 1849. — A copy of this volume reached us at too late an hour 
for an extended notice. The work is one of high merit, exhibiting a 
wide range of knowledge, great research, and a philosophical spirit 
of investigation. Its perusal will well repay the most learned in such 
subjects, and give new views to all, of man's relation to the globe be 
inhabits. 

14. Systime SUitrien du Centre de la BohSme ; by Joachim Bit- 
RANDB. In 3 volumes, 4to. The first two for Palisontology, the third 
Oeology. Pr. 100 fl. C. M. — ^This work has been recently announced 



as in course of publication, and subscriptions are solicited, which raav 
be addressed to W. Haidinger, Wien (Vienna). It will contain 180 
to 140 plates, illustrating one thousand species. The work is men* 
tioned to us as an exceedingly important contribution to science, and 
of peculiar value to American geologists on account of the wide extent 
of the Silurian strata in the United States. 

15. Third Annual Report of the Board of Regents of the Smiik' 
sonian Institution to the Senate and House of Representatives^ showing 
the Operations^ Expenditures and conditions of the Institution during 
the year 1848. 64 pp. 8vo. Washington, 1849. — This Report states 
among its many facts of interest, that the Institution has been the meaos 
of starting an important literary enterprise. Mr. Henry Stevens, who 
has been engaged for a number of years as agent in this country of 
the British Museum and other European libraries, has commenced the 
preparation of a bibliographical work comprising a description of all 
oooka relative to, or published in, Kmeucai ^not vi^^^ ^«» VTOO^aQd 
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indicating not only the contents and value of the books, but also the 
principal libraries in this and other countries where they are to be found. 
Mr. Stevens has already commenced his investigations in foreign libra- 
ries. This gentleman is well known to be full^ competent for the task, 
though so arduous and difficult in its nature. 

16. Manual of Mineralogy or the Natural History of the Mineral 
Kingdom; by James Nicol, P.R.S.E., P.G.S., Assist. Sec. Geo!. Soc. 
London. — 576 pp. 12mo. Edinburgh. 1849. — This m^ual of mineral- 
ogy is a thorough, accurate work, well worked up to the period of its 
publication. It is very full in analyses and sufficiently so in notices of 
localities. Naumann^s system of crystallography and crystallographic 
notation are adopted throughout, and under each species, the system of 
crystallization with the notation of the common forms are mentioned ; 
but few angles are given and figures are but sparingly introduced. 
The classification is a mixed system approaching in its general features 
that of Mobs. It is as follows — 

I Order. Oxtdized Stones. Families : Quartz, Feldspar, Scap- 
olite. Haloid stones, Zeolite, Mica, Hornblende, Clays, Garnet, Gems, 
Metallic stones. 

II Order. Saline Stones. Families : Calc spar, Fluor spar, Heavy 
spar. Gypsum, Rock salt. 

III Order. Saline Ores. Families : Sparry Iron ores, Copper salts. 
Lead salts. 

IV Order. Oxtdized Ores. Families : Iron ores. Tinstone, Man- 
ganese ores. Red Copper ores, White Antimony ores. 

V Order. Native Metals. 

VI Order. Sulphureted Metals. Families : Iron pyrites. Galena, 
Grey Antimony ore. Grey Copper ore. Blende, Ruby-blende. 

VII Order. Inflammables. Families : Sulphur, Diamond, Coal, Min- 
eral Resins, Combustible salts. 

Isaac Lka : Obeervations on the genus Unio, together with descriptions of new 
■pedes in the fiunilies Naiadc», Colimacea, Lymnacea, Melaniana, and Peristomiana, 
with numerous plates. Vol iv. Philadelphia, 

Scabs C. Walkib : Ephemeris of the Planet Neptune, from the data of the La- 
bode Observations of May 8 and 10, 1795, and for the oppositions of 1846, 1847, 

1848, and 1849, computed for the Smithsonian Institution. Appendix I to vol II, of 
the Smithsonian Contributions to Knowledge, 82 pp. 4to. WoBhinglon^ 1849. 

FocTBTZKirrH Rkpobt of the Chester Co. Cabinet of Natural Science, March 17, 

1849, 8 pp. 8vo. Wett Chester, Penn., 1849. 

Dr. £d. SoHwnzKm : Praktische Anleitung zur Ausf iihrung quantitativer chemis- 
dier Analysen, mit einem Vorworte von Prof Dr. Lowig. Mit vielen in den Tei^ 
eingednickten Holzschnitten. 10 Bogen. 8 broch. 

W. Sabto&idr vox Waltershausen : Atlas der JEtna. Gottingen, 

V. STBKrPLEUB : Die Entstehimg der Kontinente und Gebirge unter dem Einflusse 
der Notazion nebst einer Uebersicht der Geschichte des Europaischen Bodens in geog- 
oostisch-orographischer fieziehung ; mit einem kolorirten Atlasse. Vienna. 

Dr. A. ScRNizLziN and Albert Fbickhingeb: Vegetations-Verhaltnisse der Jura 
and Keuperformation in dem Flussgcbieten der Womitz uud Altmiihl ; mit einer 
geotfnostiscfa-topographischen Karte des Bezirkes. Nordlingcn^ 1848. 

H. O. Bbonn : Lethsea Geognostica. Dritte Auflnge. Erste bis dritte Lieferung, 
Tafel I'XL. Preis fl 10, 12 kr. R. 6. 11 sgr. 

J. J. Kaup and Dr. H. G. Bronx : Abhandlungen iiber die gavial-artigen Reptilien 
der Uas formation. Mit 4 lithographirten Tafeln in 9 Blkttcm und I V\^^\\i^ 
Preis fl. 5. R 8. 6 Bgr. Nacbtrag Merzu von Dr. H. G. Broim, iniX, *l \v^\Ja»^, "1^^. 
Prei5 AS, Rl, 22i agr. 
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Proceedinos Boston Soc Nat. Histokt. NOVEMBER, 1848. p. 81. Cloraiff 
of straits ou east end of Long island Sound, and a change to fresh water ponds wiu 
f re^ water animalH ; Dr, Oibot.—p. 88. Sheik of the U. S. Exploring Expeditico 
(6 speciofl of Littorina, 1 of Stilifer, 1 of Solarium); A. A, 0<mld— DECEMBER, p. 
85. On the ovarian egg ; Desor. — p. 87. On the muscular arrangement in Catosto- 
mus; Mr. Ayres.—p. 89. Shells of the U. S. Exploring Expedition (8 of Turbo, 8 
of Trochus); A. A. Gottld On fresh water in Dune Sands and Sand Spits; E. C 
Cabot. — ^p. 96. On Arkansitc, Schorlomite and Oarldte of Shepard ; J. D. Whitney. 
— JANUARY, 1849. p 99. On certain dendritic delineations; Mr. Thaehfrnacker.— 

g. 100. On Chloritoid and MasK)pite ; /. D. TTAi/iitfy.— p. 102. On the black Oxyd of 
opper of Copper Harbor, Lake Superior; /. D. Whitnty. — p 108. On fresh water 
in dune sands; £. C. Cabot and Mr. Ayret. — ^p. 108. Sfiells of the U. S. Exploriof^ 
Expedition (8 species of Trochus); A. A. Gould. — p. 108. On the dis-tribution of 
animal life about the shoals of Nantucket; Detor. — FEBRUARY, p. 111. Geo- 
loflcal position of the Mastodon g^ntcus. 

PaocEEDiNos OP THE AMERICAN Pbil. Soc Philad. — VoL V, No. 42. Jan., Mardi» 
l849.-.p. 51. Biarkings by Telegraphic Olock; John Loeke.^p. 54. On the U. & 
Coast Survey. — p. 74. Telegra^c Astronomical Clock, and Telocity of galTanie 
wave (see this volume, pag«' 142). 

Annales des Sciences Naturelles, Paris, JULY, 1848. — On Annelida (family 
"Hermelliens"); A. de Quatrfifaaet. — New Paguri; Milne Edwards. — Review of the 
genus Cinchona; H. A. WeddeU. — On Anatomic Phyllotaxy or Re8eardies on the 
Organic causes of the different distributions of leaves ; Tk. LettibovdoU, — ^AUGUST. 
On Corals ; M. Edwards and Jvlet Baime. — On the hours of waking and singing of 
some birds during tlie months of May and June, 1846 ; D. de la Malle. — Anatomic 
Phyllotaxv, continued ; Th. Lestibovdois. New exotic cellular plants ; C. Moniagne. 
— SEPTI^MBER On the Gasteropoda Phlebenterata ; A. de Q\iatrefage*.—Oti 
Coleoptera of the Genus Eurhinus (CurcuUonidae) ; E. Blanehard — Sur le noo* 
vomis«iement du Chcval ; M. Flourent. — Embryogeny of the Annelida ; A. de Qua- 
trefages. — New exotic Cellular plants, continued ; C. Montagne. — Anatomical Pbyl- 
lot4ixy, continued ; Th. I^iUiboudois. — On the Family Salvadoraceae ; J. E. Plan- 
cAon.— OCTOBER. Embryogeny of the Annelida, continued ; A.de Quaire/ajfo.— 
Vertebrata of Algiers, viewed in relation to zoological geography and domestica- 
tion; P. Gervais. — On Corals; M. Edwards and JuUs Haime^ (4th mem. Mooo- 
graphie des Astrseids). — Changes in the flora of Central Europe durine the tertiiiy 
period ; V. Baulin. — On the Embryos which have been described as rolycotyledo- 
nous ; M. JDuchartre. — On the Ovula of the Euphrasia officinalis ; G, Dickie, — Ob 
the Ulnioces as a tribe of the Urticee ; J. E. Planchon, 

Appendix. — At a late hour we have received the following letter 
from Mr. Isaac Lea, (dated Philadelphia, June 17,) on footprints in 
Pennsylvania in rocks below the coal ; a farther notice is necessarily 
deferred to our next number. 

^* I am sure it will greatly interest you to learn that it has been my 
good fortune to have discovered ^^ fossil footmarks^* of a reptiliam 
quadruped in the series below any heretofore observed. In a late visit 
to the southern coal field of Pennsylvania, while making some geolog- 
ical investigations, I found six distinct double impressions in regular 
progression, in the old red sandstone. These were accompanied by 
numerous *^ ripple marks^' and *^ pits of rain drops^' over the whole ex- 
posed surface of the rock. The lowest heretofore observed 1 believe 
are of the Chirolherium^ described by Dr. King in the coal formation, 
near Greensburg, Pa., and those mentioned by Dr. Logan, in the same 
formation of Nova Scotia. 

*^ The name I have proposed for this reptile is Sauropus primavut.^^ 
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Ajrr. XII. — Notice of Dr. Hooker^ s Flora Aniarciica ;* by Prof. 

Asa Gray. 

The Botany of Capt. Ross's Antarctic voyage of Exploration 
vas announced to be published in two departments, viz., the Aus- 
tralian and New Z^ealand portion, which is still delayed, and the 
Antarctic Flora, which is now before us. The concluding fas- 
ciculus of this elaborate and highly beautiful workj^^-second in 
importance and in perfection of illustration, to no other Flora 
which has appeared in our time, — was issued a little more than a 
year ago ; since which the indefatigable author has been gather- 
ing new laurels (literally new Rhododendrons by the dozen) upon 
the Himalayas, and is probably at this time exploring, with undi- 
minished ardor, the luxuriant and entirely novel vegetation of 
Borneo. The patronage of the British government to the publi- 
cation was bestowed in the form of a handsome grant from the 
Treasury, which has enabled the publishers to bring out the nu- 
merous plates in the highest style of the art, and to afford even 
the colored copies at a very moderate price indeed. 

The materials elaborated in the Flora Antarctica consist not 
only of the full collections made during this voyage, by Dr. 
Hooker himself, and by the oflScers of the expedition, from the 

• 7%< Botany of the Antarctic voyage of H. M. Discovery ships Erebus and Ter- 
nyr in the years 1889-1848, under the (N[)minand of Cnpt. Sir JameH Clark Ross, 
«fec: By Joseph Dalton Hooker, HD., RN^ F.RS., Ac^ Botanist to the Ex^editiotL 
Fublvfied under the author)^ of the Lords CommissionerH of <Vie A.dtnvT\3X\x. \iOtv- 
tlon. IXeeres, Brothers, 1846-1. Two yols, 4to, with IW pUit««. 
SMxx>yD SxMima, Vol VIII, No. TS.— Sept, 1849. ^\ 
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Commander downward * but of nearly all previous Antarctic col- 
lections ; among which were *' the still unpublished herbaria form- 
ed by Sir Joseph Banks, Porster, and Solander in Cook's voyage, 
and Menzies in that of Vancouver." We may add that the col- 
lections made in the recent French Antarctic voj^ges, even the 
yet unpublished portions, were liberally shared with Dr. Hooker, 
for the purpose of giving greater completeness to the juresent 
work. 

The first part of the Flora Antarctica is devoted to the botany 
of the few small islands which lie to the south of New Zealand, 
of which Lord Auckland's group and Campbell's island are the 
most important. No account of the botany of these islands had 
as yet been published. Their flora, as might be expected, proves 
to be closely related to that of New Zealand, " and does not par- 
take of any of those features which characterize Australian veg- 
etation." 

The second part of the work treats of the botany of the other 
antarctic regions, oxclusiveof the Islands above mentioned; prin- 
cipally of Tierra del Fuego, the Falkland Islands, and Eerguelen's 
Land ; the latter, from the characteristics of its vegetation, being 
associated with Fuegia, from which it is separated by 140 degrees 
of longitude, rather than with Lord Auckland's group, which is 
about 50 degrees nearer in geographical position. The intro- 
duction to this portion, like the whole work, abounds with inte^ 
esting and very acute observations upon the laws which govern 
the geographical distribution of plants, especially as connected 
with physical geography and geology. We gather some extracts 
of this kind, as pos5:essing more general interest to the readers of 
the Journal, than those disquisitions which relate to strictly bo- 
tanical questions. 

** A certain aflinity in botanical productions has often been 
traced in widely severed countries, and Professor Forbesf has 
lately brought geological causes to bear immediately upon this 



* Dr. Hooker remarks that there were few officers of either ship who did not 
contribute something to the collection of plants ; and that tlie Commander^ ** whose 
private eibin was unreservedly placed at nis disposal during the whole time the ex- 
pedition was afloat, took a pleasure in promoting the interests of the oollectioiis at 
all times, and himself gathered many or the plants here described" 

f " Professor E. Forbes has connected the similarity, long known to exist betwea 
the floras of the west of Ireland and Portugal, with certam geological chanetm- 
tics belonging to both these now remote, but perhaps once united countries. • • 
Uniformity of surfaoci is generally acc<»mpaniecl by a similarity of vegetation throogb- 
out an extended region. When such a surface liecomos divided, v>e are apt to oao- 
clude that the isolation of the lentfcr portion preceded the migration of punts from 
the larger; in short, that the identity of the Norfolk and Suffolk flora with that 
of Holland, must be due to the former having been peopled with plants by the lat- 
ter subsequently to the Gennan Ocean having assumed its present position; and 
not that the two together fonned an equally well cloUicd and extended plain, readi- 
uig. iUH Humboldt believes, from North Brabant to the sieppes of Asia; its western 
portion having aftem^'ards been *ms^iValed>ay W» \\\^>3aL ol ^^k^'^<«^il^^'' 
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bject In reference to this curious topic I would adduce, as cor- 
borative perhaps of his speculations, the general geographical 
rangement of these islands, whose botany I am about to describe 
that of one country. They stretch from Fuegia on the west 
Kerguelen's Land on the east, between the parallels of 45 and 
P of south latitude. Throughout this portion of the world the 
nd exhibits a manifest tendency eastward, from the extreme 
nth of the American continent ; for there are no fewer than 
re detached groups of islands between Fuegia and Kerguelen's 
ind, but none between the latter island and the longitude of 
)rd Auckland's group, nor between this last again and the 
estern shores of Fuegia and Patagonia. * * 
" Tierra del Fuego and the neighboring southern extremity of 
e American continent appear to be the region of whose botan- 
ftl peculiarities all the other Antarctic islands, except those in the 
cinity of New Zealand, more or less evidently partake. It 
esents a Flora characterizing isolated groups of islands, extend- 
g for 5000 miles to the eastward of its own position ; some of 
eae detached spots are much closer to the African and Austra- 
la continents, whose vegetation they do not assume, than to 
e American ; and they are all situated in latitudes and under 
rcumstances eminently unfavorable to the migration of species, 
ve that their position relatively to Fuegia is in the same direc- 
>n as that of the violent and prevailing westerly winds."* 
While Fuegia is to a considerable extent forest-clad, especially 
e western portions, the characteristic trees being the Deciduous 
Dtarctic Beech with the Evergreen Beech, the Falkland Islands, 
ough mainly lying more northward, produce no tree whatever. 
^'The botanical and other characters of the Falklands are 
lied to the Atlantic coast of Patagonia, opposite to the strait 



• •• The prevalence of certain winds in favoring the migration of plants must not 
OTerioolced, though too much stresR han been laid by Home xmters on their influ- 

ce. An element that will carry particles of dust for hundreds of miles tlirough 
3 upper regions of the air, must be a powerful agent in disseminating the Rporules 
the lower orderH of plants ; so much so indeed, that I should unhesitatingly deny 

* nece!«.4ity of a double creation, to account for the same species of moss or lichen 
mbiting any two spots on the globe, however widely apait. lliat currents of air 
? not efficacious in wafting tlie sce^is of the higher orders is ])roved by the ab- 
ice in the British Islex of many common European plants ; though, when once in- 
iduoed by other means, they intToase rapidly. We further see that the tide of 
fetation (like the population) has, in the intertropical Pacific islantls set in a di- 
Mn contrary to tm.' prevailing winds, namely fniui the Asiatic and not from the 
nerican shores ; and again, that the botany of the North Atlantic islands, the 
soreti, Madeira, and the Canaries, though these groups are situated in the westerly 
nda, contain a large proportion of European species. The violence of the peren- 
J westerly gales to the southward of 45 -', is proverbial among sea- faring men : 
3h wind.^ carried IL M. S. Clinntirloer fn)m Cape Horn to the Cape of Good Hope, 
liptance of 4000 railed, in twenty-seven days, and have enabloM an oceanic fowl, 
I Cape Pigeon, to maintain its position close to a ship dunn^ the wWAe c>^ \?cv^V 
(tance ; but still I ain D(}t iiicUned to attribute the prevalence o^ X\ve'¥w«>.^NaLTv^^t^ 
er no vant tut area to their iuHuence, when excrteu ugaiwst \uuxv^^ o>\vvix ^^YY^A\\S8, 
nta." 
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of Magalhaens, from whence they are only three hundred 
distant. The most evident causes of the absence of trees in the 
Falkland Islands are the dislocation or removal of that group from 
the main land ; their comparatively plane surface, every where 
exposed to the violence of westerly gades ; and more especially to 
the rapid evaporation and sudden changes in temperature, and in 
other meteorological phenomena. The southerly and westerly 
winds are violent, cold, and often accompanied by heavy snow* 
storms ; the easterly and northerly arrive saturated with warmer 
sea vapors, which, quickly condensing over the already chilled sur- 
face of the soil, form fogs and mists that intercept the sun^ rayi; 
while the northwesterly winds are singularly dry and parching, 
from the influence of the Patagonian plains over which they blow. 
Such sudden alternations from heat to cold, and from damp to drjr, 
are particularly inimical to luxuriant vegetation, and no foli^;e bat 
perhaps the coriaceous growth of Australia could endure them. * * 

'- In January, 1843, I landed upon a small islet, close to the 
main portion of Palmer's Land, in latitude 64^ 12^ S. and longi- 
tude 57° W. It appeared to be the * Ultima Thule' of southern 
vegetation ; the soil hard frozen, except on the very surface, 
where it was thawed by a sun-heat which raised the temperature 
to 46^, while the sea was encumbered with pack-ice and bergs. 
No flowering plants were to be seen, and only eighteen belonging 
to the orders Ldchetis, Mtisci and Algee. Beyond this latitude, I 
believe there is no terrestrial vegetation." 

We add a portion of the remarks upon Kerguelen's Land, 
which, though lying within the 50th degree of latitude, appears 
well to deserve its synonyme of the " Isle of Desolation." 

^^ The island presents a black and nigged mass of sterile moun- 
tains, rising by parallel steps one above another in alternate slopes 
and precipices, terminating in frightful, naked and frowning clifls 
which dip perpendicularly into the sea. The snows lying upon 
these slopes between the black cliffs gave a most singularly striped 
appearance to the whole country, each band indicating a flow 
of volcanic matter ; for the island is covered with craters whose 
vents have given issue to stream upon stream of molten rock. 
These are all worn along the coasts into abrupt escarpements, ren- 
dering a landing impracticable except at the heads of the sinuous 
bays. One bluff headland to the north of the island is a preci- 
pice seven himdred feet high, and exposes such numerous sections 
of horizontal deposits of red, black, and gray volcanic matter 
that it is difficult to count them, though overlaying one another 
with perfect regularity and uniformity. Sterile as Kei^uelen's 
Land now is, it was not always so. Vast beds of coal are cover- 
ed by hundreds of consecutive layers of igneous and other rocks, 
piled to a height of 1000 feet and upwards upon what was once 
a hixiniant forest. ThrovAghowl m^w^ c\l \!^^ \a?ra-streams are 
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found prostrate trunks of fossil trees of no mean girth, and the 
incinerated remains of recent ones, which had been swallowed 
up simultaneously with the fossil ; and these occur in strata of 
various ages, so that it seems impossible to reckon the period of 
time that must have elapsed between the origin, growth, and de- 
struction of the successive forests now buried in one hill. A sec- 
tion of such a hill would display coal beds and shale resting upon 
a blue basalt, at the level of the sea, covered again with whin- 
stone, whereon are deposited successive layers of volcanic sand, 
baked clay-stones, porphyries, and long lines of basaltic cliffs, 
formed of perpendicular prisms, regularly sloped like those of 
Staffa or the Giants Causeway, and along which the traveller may 
walk even for a mile without ascending or descending fifty feet. 
To calculate the time required for the original formation fol- 
lowing silicification of one such forest, and to multiply that by 
the number of different superincumbent strata, containing remains 
similar to those displayed at the north end of Kerguelen's Land, 
would give a startling number of years, during which periods the 
island must have deserved a better name than that of ' Desola- 
tion.' And iif to this be added the time necessary for the def)osit 
of the arenaceous beds containing the impressions of Fud, of 
the clays afterwards hardened by fire, and of the prismatic cliffs, 
which, with the arenaceous, indicate that the land was alternately 
submerged and exposed as often as those successive formations 
occur, such a sum would bespeak an antiquity for the flora of this 
isolated speck on the surface of our globe far beyond our powers 
of calculation." 

This island, the remotest of any from a continent, in the most 
inhospitable climate, now yields only eighteen flowering plants ; 
but one of these is a very important one, namely the Kerg-uelens 
Land Cabbage, which the readers of Capt. Cook's voyage will 
not fail to remember. It appears that Mr. Anderson, the surgeon 
and naturalist of Cook^s first voyage, and who successfully used 
this plant to check the scurvy which was making such ravages 
among the crew, on his return, drew up an account of the remark- 
able plants he collected, which is still preserved in the Banksian 
Library ; and that to this he applied the name of Pringlcn, in 
honor of Sir John Pringle who wrote a work on the scurvy. In 
now completing and giving to the world the botanical account 
of this plant. Dr. Hooker has most properly adopted this name, 
adding, at Mr. Brown's suggestion, the specific appellation oi au- 
iiscorbutica. He thus discourses upon the plant. — 

"The contemplation of a vegetable very unlike any other in 
botanical afiinity and in general ap])earance, so eminently fitted 
for the food of man, and yet inhabiting one of the most desolated 
and inhospitable spots on the surface of the globe, mv\?X ^cy^\?\W 
fill the mind of the scientific enquirer and commoiv o\i^\NVi.\ ^\n\\ 
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wonder. The ^ery fact of Kerguelen's Land being jpoensMl 
such a singularly luxuriant botanical feature, eonfen on tb 



of 

email island an importance far beyond what He Toicanic origin 
Of its dimensions wotdd seem to claim ; whilst the certainty that 
so conspicuous a plant can never have been overlooked in any 
larger continent, but that it was created in all probability neir 
wl^re it now grows, leads the mind back to the epoch ftr ante- 
rior to the present, when the vegetation of the Island of Desolih 
tion may have presented a fertility of which this is perhaps the 
only remaining trace. Many tons of coal and vast stores or now 
silicified wood, (which I have mentioned in the introdoction to 
this Part,) are locked up in or buried under those snccesnve geo- 
logical formations which have many times destroyed the forasM 
of this island, and as often themselves supported a luxuriant veg- 
etation. The fires that desolated Kerguelen's Land are long ago 
extinct, nor does the island show any signs of the recent ezertioii 
of those powers, that have at one time raised parts of it from the 
beds of the ocean with those submarine Al^ which once ea^ 
peted its shores but which now are some hundred feet above the 
present level of the sea. The PringUa^ in short, seems to have 
led an uninterrupted and tranquil life for many ages ; but however 
loth we may be to concede to any one vegetable production an 
antiquity greater than another, or to this island a position to other 
lands wholly different from what it now presents, the most casoai 
inspection of the ground where the plant now grows, will foioe 
one of the two following conclusions upon the mind ; either thit 
it was created after the extinction of the now buried and forever 
lost vegetation, over whose remains it abounds, or that it spread 
over the island from another and a neighboring region where it 
was undisturbed during the devastation of thu, but of whose ex- 
istence no indication remains. 

'^ The Pringlea is exceedingly abundant over all parts of the 
island, ascending the hills up to 1400 feet, but only attainii^f in 
usual large size close to the sea, where it is invariably tb» Ifast 
plant to greet the voyager like the Cochlearia or scurvy graa 
upon the northern coasts. Its long rhizomata, often three or four 
feet long, lie along the ground ; they are sometimes two inchei 
in diameter, full of spongy and fibrous substances intermixed, of 
a half woody texture, and with the flavor of horse-radish, and 
bear at the extremity large heads of leaves, sometimes eighteen 
inches across, so like those of the common cabbage that, if grow- 
ing in a garden with their namesakes in England, they woaU 
not excite auy particular attention ; the outer leaves are coarsis, 
loosely placed and spreading, the inner form a dense white heart, 
that tastes like mustard and cress, but is much coarser. The 
whole abounds with essential oil of a pale yellow color, highly 
pungent, and confined in vesseVs iVv^l tvxxv \Ax^\ftV ^\th the veins 
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of the leaf, and which are very conspicuous on making a trans- 
verse section of the head. During the whole stay of the Erebus 
and Terror in Christmas Harbor, daily use was made of this veg- 
etable, either cooked by itself or broiled with the ships' beef, pork, 
or pea-soup. The essential oil gives a peculiar flavor which the 
majority of the officers and the crew did not dislike, and which 
rendered the herb even more wholesome than the common cab- 
bage ; for it never caused heart-bum, or any of the unpleasant 
symptoms which that plant sometimes produces. Invaluable as 
it is in its native place, it is very doubtful whether it will ever 
prove equally so in other situations. It is of such slow growth 
that it probably could not be cultivated to advantage. * * * * 
Growing spontaneously and in so great abundance where it does, 
it is likely to prove, for ages to come, an inestimable blessing to 
ships touching at this far distant isle, whilst its luxuriance amid 
surrounding desolation, its singular form aiid appearance striking 
even the casual observer, and the feelings of loneliness and utter 
isolation from the rest of the world that must more or less oppress 
every voyager at first landing on its dreary and inhospitable local- 
ity, are circumstances likely to render the Kerguelen's Land cab- 
bage — cabbage though it be — a cherished object in the recollec- 
tion of the mariner ; one never to be effaced by the brighter or 
luscious products of a tropical vegetation." 

Dr. H(K)ker's account of the Balsam-bog (Bolax glebaria) of the 
Falkland, as originally printed in the Icones Plantarum, was ex- 
tracted for this Journal on a former occasion. (Vol. iii, 2d ser., 121.) 

Nothing can be more interesting to the vegetable physiologist, 
than his complete and most able account of the anatomical struc- 
ture and parasitism of Myzodendron, a Fuegian genus of woody 
parasites of the Mistleto family, illustrated by a series of incom- 
parable figures, which have won for the youthful author an en- 
viable reputation for his talents in that department of investiga- 
tion. These plates (102 to 107, 107 bis, and 107 ier) are the 
great glory of the work. Want of room alone prevents our no- 
ticing Dr. Hooker's excursus on the potato, and his interesting ac- 
count of the Antarctic beeches, the two principal species of which 
have been imported into England by this expedition, where they 
promise to succeed well. But we must by no means omit the 
famous Tussock grass (Dactylis csspitosa) of the Falkland 
Islands, which, successfully raised from seeds, bids fair to thrive 
in Great Britain. It would be well to try it on our own shores, 
hut we can scarcely expect it to live in our extreme climate. The 
summers of the foggy coast of Maine would doubtless agree with 
it ; but it would hardly withstand the winter even of New Jer- 
sey, where probably the summer is too dry. 

*' It was not until the recent colonization of \Ue ^\5\VX'asY\'s. 
by the British, that attention was particu\aT\Y dxi^cV^di Vc^ >Jcvft 
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Tussock, in consequence of accounts forwarded to the colonial 
office by Governor Moody, and to the Admiralty by the Antaio- 
tic Expedition. The peculiar mode of growth of Dadtflis reef- 
pitosa enables it to thrive in pure sand, and near the sea, where 
it has the benefit of an atmosphere loaded with moisture, of soil 
enriched by decaying sea-weeds, of manure, which is composed 
in the Falkland Islands of an abundant supply of animal matter 
in the form of guano, and of the excrements of various birds, 
who deposit their eggs, rear their young, and find a habitation 
amid the groves of tussock. Its general locality is on the edges 
of those peat bogs which approach the shore, where it contri- 
butes considerably to the formation of peat. Though not uni- 
versal along the coast of these islands, the quantity is still prodi- 
gious, for it is always a gregarious grass, extending in patches 
sometimes for nearly a mile, but seldom seen except within the 
influence of the sea air. This predilection for the ocean does 
not arise from an incapacity to grow and thrive except close to 
the salt water, but because other plants, not suited to the sea- 
shore, already cover the ground in more inland localities, and 
prevail over it : I have seen the tussock on inaccessible clifis in 
the interior, having been brought there by the birds and afte^ 
wards manured by them ; and, when cultivated, it thrives both 
in the Falklands and in England, far from the se€u I know of 
no grass likely to yield nearly so great an amount of nourishment 
as the Tussock when thoroughly established; in proof of which, I 
quote my friend Governor Moody's printed report, for the troth 
of which I can vouch, both from my own experience and from 
his having kindly given me ample means for judging of the co^ 
rectness of his interesting and useful observations, when draw- 
ing up the report from which the following extract was made. 
* During several long rides into the country I have always found 
the Tussock flourishing most vigorously in spots expos^ to the 
sea, and on soil unfit for any other plant, vfz. : the rankest peat- 
bog, black or red. It is wonderful to observe the beaten foot- 
paths of the wild cattle and horses, marked like a foot track across 
the fields of England, extending for miles over barren moor-land, 
but always terminating in some point or peninsula covered with 
this favorite fodder ; amid which one is almost certain to meet 
with solitary old bulls, or perhaps a herd of cattle ; very likely, a 
troop of wild horses, just trotting oft' as they scent the coming 
stranger from afar. To cultivate the Tussock grass, I should re- 
commend that its seeds be sown in patches, just below the su^ 
face of the earth and at distances of about two feet apart ; it must 
afterwards be weeded out, for it grows very luxuriantly, frequent- 
ly attaining a height of six or seven feet. It should not be grazed, 
but cut or reaped in bundles. If cut, it quickly shoots again; 
but is injured much by graz\ng\ tot A\ Mvvnve\^^ ^^f^f^ially pigs. 
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tear it up to get at the sweet nutty-lSavored roots. I have not 
tried how it would be relished if made into hay, but cattle will 
eat the thatch off the roof of a house in winter; their preference 
to Tussock grass being so great that they scent it a considerable 
distance and use every effort to get at it. Some bundles which 
had been stacked in the yard at the back of the government 
house, were quickly detected, and the cattle in the village 
made every night repeated attempts to reach them, which 
occasioned great trouble to the sentry on duty.' Since the above 
was written, the Tussock has been used abundantly when made 
into hay, being preferred by the cattle even to the green state of 
any of the other excellent grasses in the Falklands. Governor 
Moody informs me that in his garden it grows rapidly and im- 
proves by cutting. There is, however, one drawback to the 
value of the Tussock ; it is a perennial grass, of slow growth, 
and some disappointment has been experienced in England from 
this cause. Each Tussock consists of many hundreds of culms, 
springing up together from a mass of roots, which have required 
a long series of years to attain their great and productive size. 
Our cultivated specimens in the royal gardens of Kew, now nearly 
three years old, are in a fair way of becoming good Tussocks, 
fur the quantity of stems from each root, the produce of one seed, 
is incalculably more than any other grass throws up ; but this 
ball, now scarcely six inches across and not two in height, must 
have grown to six or eight feet high, with a diameter of three or 
four feet ; instead of forty culms, there must be four hundred ; 
and the leaves, now three feet long, must attain seven, ere the 
Tussock of England can compete with its parent in the Falk- 
lands. Though, however, the stoles (if I may so call the mat- 
ted roots of this grass) in the most vigorous and native speoimens 
attain the height of seven feet, it is certain they are very pro- 
ductive before they have reached two or three. By this time 
the leaves have gained their great size, the bases of the culms are 
nearly as broad as the thumb, and when pulled out young, they 
yield an inch or two of a soft, white, and sweet substance, of the 
flavor of a nut, and so nutritious, that two American sealers, who 
deserted a vessel in an unfrequented part of the Falklands, sub- 
sisted on little else for fourteen months. There are few plants 
which from perfect obscurity have become objects of such inter- 
est as this grass. The Tussock in its native state seems of 
almost no service in the animal economy. A little insect, and 
the only one that I observed, depends on it for sustenance ; a 
bird, no bigger than the sparrow, robs it of its seeds : a few sea- 
fowl build among the shelter of its leaves ; penguins and petrel 
seek hiding places among its roots, because they are soft and 
easily penetrated, and the sea-lions cower beneath its Iviwiu^xvl 
foliage ; stilJ, except the insect, I know no an\ma\ oi ^^xvV ^\v^<^ 
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extinction could follow the absence of this, the largest vegetable 
production in the Palklands, which does not even support a pai^ 
asitical fungus. These same sea-birds breed or burrow where 
no Tussock grows ; rocks elsewhere suit the sea-lion's habits 
equally well ; and the s[)arrow, which subsists on other food 
eleven months of the year, could surely make a shift without 
this for the twelfth. Certain it is that the Tussock might yet 
be unknown and unprized amongst plants, if cattle had not been 
introduced to its locality by man : who thus became, first the in- 
surer, and then the protector and propagator of the existence of 
this noble grass ; for the herbivorous quadrupeds which he car- 
ried to the Palklands and left there, were surely extirpating the 
Tussock, when man returned, and by protecting, perpetuating, 
and transporting it to other countries, he has wisely dispersed iL 
It appears singular that so striking a grass should abound where 
there is no native herbivorous animal to profit by its luxuriance: 
but it is no less certain that had not civilization interfered, the 
Tussock might have waved its green leaves undisturbed over the 
waters of the stormy Antarctic Ocean, forever perha[)s, or until 
some fish, fowl, or seal, should be so far tempted by the luxuri- 
ance of its foliage as to trangress the laws of nature, and to 
adapt its organs to the dis^estion aiid enjoyment of this long 
neglected gift of a bounteous Providence." 

But we must not pass by the interesting account of the two 
gigantic races of sea-weed in the southern ocean, Lessonia and 
Macrosystis. It is to the description of Lessonia fucescens, of 
the Palklands, &.C., that the subjoined remarks are appended. 

" This and the following are truly wonderful AlfftB, whether 
seen in the water or on the beach ; for they are arborescent, di- 
chotcnnously branched trees, with the branches pendulous and 
again divided into sprays, from which hang linear leaves 1-3 feet 
long. The tnmks are usually about 5-10 feet long, as thick as 
the human thigh, rather contracted at the very base, and again 
diminishing upwards. The individual plants are attached io 
groups or solitary, but gregarious, like the pine or oak, extending 
over a considerable surface, so as to form a miniature foiest, 
which is entirely submerged during high-water or even half-tide, 
but whose topmost branches project above the surface at the ebb. 
To sail in a boat over these groves on a fine day, affords the nat- 
uralist a delightful recreation; for he may there witness, hi the 
Antarctic regions, and below the surface of the ocean, as busy a 
scene as is presented by the coral reefs of the tropics. The 
leaves of the Lessonia are crowded with SeriularuB and MMut 
ca, or encrusted with Flustrce ; on the trunks parasitic Alg9 
abound, together with Chitons, Patellae, and other shells ; at the 
bases, and among the tangled roots, swarm thousands of Crusta- 
cea and Radiata, whilst fish o{ ^vet^ ^^^v^ ^%s\ ^^mongst the 
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1 brauches. But it is on the sunken rocks of the outer 
i this genus chiefly prevails, and from thence thousands 
rees are flung ashore by the waves, and with the Ma^ 
nd D^ Urviiiea, form along the beach continued masses 
Ae rejectamenta, miles in extent, some yards broad, and 

in depth ; the upper edge of this belt of putrefying 
well in shore, whilst the outer or seaboard edge dips 
rater, and receives the accumulating wreck from the 
B forests throughout its whole length. Amongst these 
3 best AlffCB of the Falklands are found, though if the 
e mild, the stench, which resembles putrid cabbage, is 
IS to be almost insufierable. The ignorant observer at 
} the trunks of Lessonia thus washed up for pieces of 
1, and on one occasion, no persuasion could prevent the 

a brig from employing his boat and boat's crew, du- 
)itterly cold days, in collecting this incombustible weed 

ramiiicatiou of all the species of Lessonia is dichoto- 
:h plant in a young state consists of a few rooting and 
ibres, giving ofl* a single stem (or petiole) and frond* 
1 splits at the base, and as the growth proceeds, the fis* 
ds vertically upw£irds, till the original frond is bisected ; 
le two parts is now a complete frond, altogether similar 
nary one, and provided with a petiole of its own : these 
le, and the process is repeated. Hence the rapid growth 
nus, and hence the origin of the flattened form of ra- 
elliptic core which is placed in the long axis of these 
1 across the axis of the terete stem. It was not observ- 
er any relation existed between the number of branches 
ole frond and of concentric rings in the trunk. The 
probably the indices of the number of times that a sub- 
f the laminae has accrued, supposing that all split at 
same epoch, rather than a register of the years the veg- 
( existed ; as the following account of the anatomy of 
s will show. 

nched portion of the plant, terminated by four laminsB, 
r presents subdivisions of three periods of growth : 1st, 
)8 of the four laminae ; 2d, the two ramuli from which 
ire given otf ; 3d, the one branch which gives off the 
: these were successively examined, 
le base of the laminae or petiole is exceedingly compresa- 
ni posed of a mass of cellular tissue of diflierent textures, 
'er, very gelatinous, and modifications of the three lay- 
g the leaf; there are 1st, the superficial tissue (or cortex) 
of small cells, closely packed, and full of chromule, 
opening out into, 2d, an intermediate tissue of much 
s more hoseiy p/aced, with little OT no couXaivw^dL Ocv\^ 
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mule, separated by much gelatine ; and 3d, an elliptical core placed 
in the long axis of the petiole, composed of still smaller cells, sep- 
arated by broader masses of gelatine, which latter is permeated 
by canals, full, as are the small cells, of chromule." 

'< 2. Each ramulus, from which proceed the two petioles, whose 
structure we have just described, presents no very important dif- 
ference from them ; the core no longer stretches across it, bow- 
ever, but the whole petiole within the superficial portion is aug^ 
mented by a newly developed though indistinct zone of cellular 
tissue, thus deposited between the superficial (or cortical) and in- 
termediate tissue. At this period the cortex is somewhat broader, 
and the intermediate tissue has become through the absorption 
of the gelatine, much more conspicuous ; the cells being longer 
and the spaces between them narrower ; little or no change is pe^ 
ceptible in the core itself. 

'< 3. The branch is very materially diflerent from either of the 
above, for what was hitherto the petiole is now enclosed (all but 
its cortex) in a very broad zone of cellular tissue, whose cells are 
large and thin towards the old tissue, elongated and of a different 
shape, so as to show the line of separation between the two pe- 
riods of growth. 

" From this time forward the normal mode of growth followed 
by the stem, exhibits an additional layer or zone of cellular tissue 
for every subdivision of the frond, (shown at A 1, where six are 
interposed between the cortex and core.) It is not probable, 
however, that this numerical relation can be always evident, or 
that the number of subdivisions of the frond will indicate the 
rings of growth in a large stem. This uncertainty arises from 
the branches being frequently broken off; added to which, the 
growth of the sea-weed is very rapid, and there being no period 
of rest, irregular zones may be expected, or their absence fnxn 
those branches of the plant whose leaves are injured. 

" I have stated the growth of the Lessonia to be very rapid; 
this is proved by the zones of a five-ridged stem being progress* 
ivcly broader towards the circumference. The probability, too, 
of one being added for every time the lamina; divide, and the 
fact that the process of subdivision is continued in geometrical 
progression, all favor the opinion that these Algs attain their 
enormous bulk in a very few months. The vast masses washed 
up on the outer eastern shores of the East Falkland Island, and 
the rapidity with which they decay, are additional proofs of a 
singularly rapid development. 

"The analogy between the mode of growth exhibited by this 

genus and an exogenous tree, is, though incomplete, very obvious; 

both increase by layers deposited outside one another, within a 

cortical substance, and both contain an axis of tissue diflerent 

from that forming the greater Y«it\. o^ vVv^\tv\TvV.\ Vvare^ however. 
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there are no traces of medullary rays. We conclude this subject 
with the observation, that the periodical increment of the trunk 
being dependent on, or coincident with, the formation of the 
laminae, these appear to perform the office of the leaves in the 
higher order of plants ; and that the Lessonia is also in this re- 
spect analogous to an Exogenous plant, deprived of its woody 
tissue, for it is a stem composed of layer upon layer of cellular 
tissue, deposited round an axis, which, like the pith, when once 
formed, is afterwards but slightly modified." 

The ten described species of the gigantic Macrosysiis, Dr. 
Hooker's own observations have enabled him to reduce to one ; 
remarking that few botanists in Europe have ever seen even a 
tolerable suite of specimens from one single plant of this Alga, 
such as give a fair idea of the differences between the various 
leaves and bladders along some 300 feet of stem, with the sub- 
merged fructifying fronds from the root. The general interest of 
the following account must be our apology, if one is needed, for 
so lengthened a series of extracts. 

" It is seldom that the histoiy of an Alga is likely to afford inter- 
est or amusement to the general reader, unless it be a positively 
valuable plant in an economic point of view. Like the Sar- 
gasso-weed of the Tropics, however, the Macrosystis is so con- 
spicuous, and from its wandering habits, often occurs so unex- 
pectedly, that the attention of our earliest voyagers has been di- 
rected to it, and we are consequently led back by our enquiries 
into its first discovery, to the annals of those perils and privations 
which have ever marked the progress of discovery and enterprise 
in the stormy seas of the south. ^ Nihil vilior Alga,' is a saying 
more trite than true, and one which a seaman can never use ; for 
these weeds often prove his unerring guide towards land, as they 
sarely are to the direction of the currents; or become of more 
importance still in the case of the present plant ; for it is, where 
growing, not only the infallible sign of sunken rocks, but every 
rock that can prove dangerous to a ship is conspicuously buoyed 
by its slender stem and green fronds, and we may safely affirm 
that without its presence many channels would be impracticable, 
and numerous harbors in the south closed to our adventurous 
mariners. 

** The first notice of the Macrosystis, with which we are ac- 
quainted, is of so early a date as the middle of the 16th century, 
and occurs in a copy of sailing directions for mariners, with the 
title ' A Ruttier from the river of Plate to the Strcight of Majelana,' 
and forms part of ' A special note concerning the currents of the 
sea between the Cape of Buena Esperanza and the coast of Bra- 
zilia, given by a French pilot before Sir John Yorke, Ktit., be- 
fore Sebastian Cabote, which pilot had frequented the shores o( 
Brazilia eighteen voyages.' (Hakluyt, ed. 2, vo\. w, \i. ^l.V4\ 
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In describing the above mentioned route, after passing Cape Sta. 
Martha, the trusty pilot's direction to the mariner is to ' goe S. 
W. by W. until he be in 40 degrees, where he shall find great store 
of weedes which come from the coast;' and again, in pursuing the 
voyage after entering the Straits, ' if you see beds of weede, take 
heed of them and keep off from them.' Now, both the position 
assigned to the great masses of floating weed and the value of 
those which are attached in denoting hidden dangers, are conclu- 
sive as applying to the Macros ystis. These directions bear no 
date ; but the discovery of the Strait of Magalhaens was in 152u, 
and the death of Sebastian Cabote took place in 1556, so that we 
have sufficient proof that this attracted the attention of the ea^ 
liest Antarctic voyagers in the longitudes of Cape Horn ; though 
it may have been noticed previously on the southern extreme of 
Africa or the China seas. Nor can we wonder that the attention 
of our forefathers should have been so early called to it, when 
even now it is of the first importance that the look-out man 
should use his utmost vigilance to detect, and promptitude to re- 
port, this weed on approaching any of the straits and bays of 
the shores of Tierra del Fuego and similar latitudes. In the 
latest voyages that have been published, those of Capt. Foster, 
King, and Fitzroy, we find a constant watch for the * Kelp' to 
have been kept, and caution, used to avoid the 'moored' pieces, 
together with instructions how to distingushed them from those 
which are floating. 

" So remarkable a plant was not likely to escape the notice of 
Cook, and especially of the illustrious companions of that navi- 
gator's first voyage, and we accordingly find in his narrative re- 
peated allusion to it. It engaged the attention of Banks wheu 
entering the Straits of LeMaire in 1769, and frequently afte^ 
wards in the cooler latitudes of the Southern ocean. To him 
we owe the first account of its gigantic dimensions. Captain 
Cook says, on the authority of Banks and Solandcr, who called 
it Fuctis giganteuSy that the stems attain a length of 120 feet 
That these dimensions are considerably under the mark, there is 
little doubt ; though the report that specimens have been meas- 
ured upwards of 1000 feet, is perhaps as much of an exaggem- 
tion. Still it must be remembered that, provided the water be 
smooth and of suflicient extent, there are no imfiediments to the 
almost indefinite elongation of the upper |)art of a plant which 
never branches, or whose growth is independent of all below it, 
fiven of the root. Specimens measuring between 100 and 2liU 
feet are common in the open ocean, and these are always broken 
off at the lower end, either from the division of the frond by 
sea-animals, through whose agency the plant mcreases and the 
floating island it forms dilates, or from the im]X)ssibility of ^ 
curing the whole mass from iVve luouow ot vVvi vessel or the swell 
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f the aea, in latitudes where no boat can be lowered. Again, 
)'Urville, upon whose observations in natural history the utmost 
eliance may be placed, states it to grow in eight, ten, and even 
ifteen brasses of water, from which depth it ascends obliquely 
nd floats along the surface nearly as far ; this gives a length of 
100 feet In the Falkland Islands, Cape Horn, and Kerguelen's 
jBod, where all the harbors are so belted with its masses that a 
oat can hardly be forced through it, it generally rises from eight 
3 twelve fathoms water, and the fronds extend upwards of one 
landred feet upon the surface. We seldom, however, had op- 
ortunities of measuring the largest specimens, though washed 
[p entire on the shore ; for on the outer coasts of the Falkland 
riands, where the beach is lined for miles with entangled cables 
f Maarosffstis, much thicker than the human body, and twined 
i innumerable strands of stems coiled together by the rolling 
ction of the surf, no one succeeded in unravelling from the mass 
ny dhe piece upwards of seventy or eighty feet long ; as well 
night we attempt to ascertain the length of hemp fibre by un- 
tying a cable. In Kerguelen's Land, the length of some pieces, 
rhich grew in the middle of Christmas Harbor, was estimated 
t more than three hundred feet ; but by far the largest seen du- 
ing the Antarctic Expedition, were amongst the first of any ex- 
raordinary length which the ships encountered, and they were 
lot particularly noticed, from the belief that the report of up- 
rards of 1000 feet length was true ; or, at any rate, that better 
pportunities of testing its truth would arise in the course of a 
liree years' voyage, than the first week of our explorations could 
fiord. These occurred in a strait between two of the Crozet 
elands, where, very far from either shore, in what is believed to 
e forty fathoms water, somewhat isolated stems of Macrosystis 
oee at an angle of 45^ from the bottom, and streamed along the 
orface for a distance certainly equal to several times the length 
f the *' Erebus;" — data, which, if correct, (and we believe 
liem so) give the total length of the stems as about 700 feet. 

'' That isolated patches of weed should rise through such a vol- 
ime of water is not incompatible with the statements we have 
laewhere made, that eight or ten fathoms is the utmost depth at 
rhich, judging by our experience, submerged sea- weed vegetates 
1 the Southern temperate and Antarctic Ocean. Those excep- 
ional cases are probably due to the present plant having attained 
uch a size in its birth-place near shore, as to weigh its strong 
loorings and deposit itself in deeper water, where an increase of 
lie roots would unite the original base to other rocks, and thus 
ain a footing that defies the power of the elements. 

<' We have stated that the elongation of the Macrosystis may 
e indefinite ; but this is only true partially and in the case o( d<^- 
ached patches; for the stem of the attached p\atvX do^^ wo\. %^\!cv 
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bulk or tenacity, after a certain period : whilst the growing di- 
mensions of the floating portion are increasing the difference be> 
tween the specific gravity of the vegetable and the element it in- 
habits, and consequently augmenting the strain upon the slen- 
der stem by which it is attached. At some period or other, the 
resistance is overcome and the floating part detached from the 
submerged ; though at what epoch this may take place, or wheth- 
er it be coincident with other phases in the life of the plant, is 
beyond our conjecture. 

^< The fact that fructification is produced only on the submerged 
young bladderless and small frond, within a few inches of the 
very root, is highly remarkable. What then is the function of 
the floating mass of the plant ? to one of whose thousand leaves, 
each four to six feet long, the fructifying bears an inconceiv- 
ably small proportion. Were this a phaenogamic plant, we shonld 
recognize, in such foliaceous expemsions, organs which fulfil 
a respiratory and digestive office and are subservient aiffil ne- 
cessary to the development of the more important parts of the 
vegetable ; but in this case such a mutual dependency is not so 
easily traced. As in Lessonia the multiplication of the leaves is 
intimately connected with the development in diameter of the 
stem, so in Macrosystis the development of fructifying fronds 
may take place only at the root of the barren ones, on whose 
previous existence they may be dependent for their origin. These 
are, however, questions which propose themselves to us in the 
closet only, when the prospect of solving them is gone by ; and 
when they but add to the thousand regrets over lost opportuni- 
ties, the remembrance of which weighs so heavily on the mind 
of every naturalist, that the brightest prospects of discovery in 
the fair future can never obliterate them." 

The general remarks of our author upon the distribution, econ- 
omy and functions of the Antarctic Diatomaceae are so just and 
so full of scientific interest, that we deem it our duty to afibrd 
them a wider circulation among our American readers, very few 
of whom, probably, will ever see them in the original work. 

That the Diatomaceae belong to the vegetable, and not to the 
animal kingdom, has of late years seemed altogether the most 
probable opinion ; and this idea has recently been unequivocally 
confirmed by Mr. Thwaites, who has most successfully investigar 
ted this tribe in England, and who has had the good fortune to 
discover several species congregating, in the manner of the Zyg- 
nemata, a fact which leaves no doubt of their vegetable nature. 

That Volvox^ also, is a vegetable, would hardly be doubted, ex- 
cept for its active movements, which, being at some period com- 
mon to the spores of every tribe of Algae, cease to furnish a cri- 
terion. We learn that Prof. Braun oi Carlsruhe, has recently 
studied the development ot \o\vo"SL^^\\^\\a&^\ftaxV^ demonstrated 
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r vegetable nature. Following the high authority of Ehren- 
:, Dr. Hooker had supposed the Diatomacese to pertain to the 
lal kingdom, and consequently had supposed all vegetation to 
e at a much lower latitude than these productions attain. He 
scted them, however, on every available occasion during the 
ige, and on his return transmitted them to Prof. Ehrenberg, 
oe determination of the genera and species is introduced into 
Flora Antarctica, where they find a place as a distinct order 
lants. The circumstances under which they occur, and the 
les in which they were collected and preserved for examina- 
are thus described. 

The waters and the ice of the South Polar Ocean were alike 
id to abound with microscopic vegetables belonging to this 
!r. Though much too small to be discernible by the naked 

they occurred in such countless myriads as to stain the berg 
the pack-ice, wherever they were washed by the swell of the 
; and when enclosed in the congealing surface of the water, 
r imparted to the brash and pancake ice a pale ochreous color. 
he open sea northward of the Frozen zone, this order, though 
loubt almost universally present, generally eludes the search 
lie naturalist ; except when its specie3 are congregated amongst 

mucous scum, which is sometimes seen floating on the 
^es, and of whose real nature we are ignorant ; or when the 
ned contents of the marine animals who feed on these Algae 
examined. To the south, however, of the belt of ice which 
ircles the globe, between the parallels of 50° and 70° S., and 
he waters comprised between that belt and the highest lati- 
5 ever attained by mail, this vegetation is very conspicuous, 
1 the contrast between its color and the white snow and ice in 
ch it is imbedded. Insomuch that, in the 80th degree all the 
ace ice carried along by the currents, the sides of every berg, 
the base of the great Victoria Barrier itself, within reach of 
swells, were tinged brown, as if the polar waters were charged 
li oxyd of iron. 

As the majority of these plants consist of very simple vegeta- 
cells, enclosed in indestructible silex (as other Algas are in 
K>nate of lime), it is obvious that the death and decomposition 
mch multitudes must form sedimentary deposits, proportionate 
heir extent to the length and exposure of the coast against 
ich they are washed, in thickness, to the power of such agents 
he winds, currents, and sea, which sweeps them more ener- 
caily to certain positions, and in purity, to the depth of the 
er and the nature of the bottom. Hence we detected their 
ains along every ice-bound shore, in the depth of the adja- 
t ocean, between eighty and one hundred fathoms. Ofl' Vic- 
1 Barrier (a perpendicular wall of ice, beUveew o\\^ ^xvdi V^^ 
dred feet above the level of the sea) the boUotn. ol ^<^ o^'ewcv 

»xi> Sebji:8, Vol VIII, No. I'S.— Sept., 1840. *r,^ 
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was covered with a stratum of pure white or green mud, com- 
posed principally of the siliceous cells of Diatomacese. These, 
on being put into water, rendered it cloudy, like milk, and took 
many hours to subside. • * • 

" Scattered on the surface of the ocean, the Antarctic Diato- 
maceae were seen connected in filaments, or resolved into the 
simple frustutes of which they are composed. When entire, they 
showed no signs of motion or irritability. The gnimous or gran- 
ular contents of the cells were yellow under the microscope; bnt 
in most the same species assumed an orange-brown, or burnt 
sienna color, the intensity of which depended on the denseness 
with which they were i)acked together. 

'^ The various means employed for selecting the species varied 
according to circumstances, as the following enumeration of the 
processes pursued will show. 1. Sea water was filtered through 
closely woven bibulous paper (filter paper), which latter was fold- 
ed, dried, and carefully put away. If a certain measure of water 
be always thus treated, an approximate knowledge of the abun- 
dance and scarcity of the various species and genera occurring at 
different positions may be gained. 2. The scum of the ocean 
almost invariably contains many species entangled in its mass; it 
was preserved in small vials, well secured. 3. A tow-net of fine 
muslin, used when the vessels^ rate does not exceed two or three 
knots, secures many kinds, which may be washed off the muslin 
and collected on filter i)aper. 4. The stomachs of SalptB and 
other (especially of the naked) mollusca invariably contain Dia- 
tomaceie, sometimes several species. These Salpee were washed 
up in masses on the pack-ice, and in decay they left the snow cov- 
ered with animal matter, impregnated as it was, with Diatomaces: 
the rtiiquicB were preserved in spirits. 5. The dirt and soil of 
the Pcng^uin rookeries and especially their guano abound in Dia- 
tomaceaE!, perhaps originally swallowed by salpas and cuttle fish, 
which themselves become the prey of the penguins. 6. Ice 
encloses Diatomaceac : they are deposited on the already formed 
ice by the waves, or frozen into its substance during calm weather, 
where the ui)per stratum of water rapidly congeals. Ice so form- 
ed generally breaks up by the swell of the sea into thin angular 
masses, which become orbicular by attrition, whence the name 
pancake ice. The {uuicakc ice was often seen a few hours after 
a calm, covering leagues of ocean, and uniformly stained brown 
from the attendance of these plants. It was taken in buckets, 
and when rcmovetl from the water apjxja red perfectly pure and 
colorless. On melting, however, it deposited a pale red, cloudy 
precipitate, excessively light, consisting wholly of Diatouiacesp. 
This precipitate was bottled on the s])ot, and proved more rich 
in species than any of the other collections. The s|X2ciraens 
were also the best preserved: tot ^tol. \^\^v^a^t^ ^V^^^tves that 
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some thus obtained appeared as if still alive, though collected 
three years previous to his examination, and subject to many 
vicissitudes of climate. The snow sometimes falls on the sur- 
face of the still ocean water and does not freeze, but floats a honey- 
like substance, often called brash ice : treated in the same way as 
the pancake ice it yielded an abundant harvest. 7. The mud 
and other soundings from the bottom of the ocean, when brought 
up on the arming of the deep sea lead, or by the chlani or dredge, 
generally contaiu the siliceous skeletons or coatings of many spe- 
cies, with the markings on their surface retained. The sound- 
ings were invariably in greenish mud, into which the lead some- 
times sunk for two feet. At times this mud seemed almost 
wholly composed of Diatomaceous remains. 8. The fresh and 
salt waters and muddy estuaries of the Falkland Islands, and 
similar localities, present us with species, recurring under circum- 
stances altogether similar to what accompany their allies in 
Europe. 

'^ The universal existence of such an invisible vegetation as 
that of the Antarctic ocean is a truly wonderful fact, and the 
more from its not being accompanied by plants of a high order. 
During the years we spent there, I had been accustomed to regard 
the phenomena of life as differing totally from what obtains 
throughout all other latitudes: for every thing living appeared to 
be of animal origin. The ocean swarmed with moUusca, and par- 
ticularly entomostracous Crustacea, small whales and porpoises, 
the sea abounded with penguins and seals, and the air with birds : 
the animal kingdom was ever present, the larger creatures prey- 
ing upon the smaller, and these again on smaller still ; all seemed 
carnivorous. The herbivorous were not recognized, because 
feeding on a microscopic herbage, of whose true nature I had 
formed an erroneous impression. It is therefore with no little 
satisfaction that I now class the Diatomaceat! with plants, proba- 
bly maintaining in the south polar ocean that balance between 
the animal atid vegetable kingdoms which prevails over the sur- 
face of our globe. Nor is the substance and nutrition of the 
animal kingdom the only function these minute productions may 
perform ; they may also be the purifiers of the vitiated atmos- 
phere, and thus execute, in the antarctic latitudes, the office of 
our trees and grass turf in the tem[)erate regions, and the broad 
leaves of the palm, &c., in the tropics. * * * * 

<^ I shall now notice the most remarkable feature in the distri- 
bution of these organisms. They possess more than ordinary 
interest, many of the species being distributed from pole to pole : 
while these, or others are preserved in a fossil state, in strata of 
great antiquity. There is probably no latitude between Spitz- 
bergen and Victoria Land where some of the s^)ecies of eilhec 
country do not exist. * * * * The siliceous coax's ol ^^qa*^^ 
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only known living in the waters of the south polar ocean have, 
during past ages, contributed to the formation of rocks; aod 
thus they outhvc several successive creations of organized beings. 
The Phonolite stones of the Rhine, and the Tripoli stone 
contain species identical with what are now contributing to form 
a sedimentary deposit (and perhaps at some future period a bed 
of rock), extending in one continuous stratum for four hundred 
measured miles. I allude to the shores of the Victoria Barrier; 
along whose coast the soundings examined were invariably charg- 
ed with Diatomaceous remains, constituting a bank which stretches 
200 miles north from the base of Victoria Barrier, while the aver- 
age depth of water above it is 300 fathoms, or 1800 feet. 

'' Again, some of the antarctic species have been detected float- 
ing in the atmosphere which overhangs the wide ocean between 
Africa and America. * * * 

'^ The existence of the remains of many species of this order 
(and amongst them some antarctic ones) in the volcanic ashes, 
pumice, and scoria of active and extinct volcanoes (those of the 
Mediterranean sea and Ascension Island for instance) is a fact bea^ 
ing immediately upon the present subject. Mt. Erebus a Yolcano 
12,400 feet high, of the first class in dimensions and energetic 
action, rises at once from the ocean in the 78th degree of south 
latitude, and abreast of the Diatomaceoc bank, which reposes in 
part on its base. Hence, it may not appear preposterous to con- 
clude that, as Vesuvius receives the waters of the Mediterranean, 
with its fish, to eject them by its crater, so the subterranean and 
subaqueous forces which maintain Mount Erebus in activity, may 
occasionally receive organic matter from this bank, and disgorge 
it, together with those volcanic products, ashes and pumice." 

In the descriptive portion, it should be mentioned that Dr. 
Hooker, although himself no mean proficient in Cryptogamic 
botany, especially in Muscology, has received the valuable assist- 
ance of some of the best Cryptogamists of the age in the elabo- 
ration of the large part of this work which is devoted to these 
lower orders ; Mr. Wilson having been associated with him in 
the preparation of the Mosses ; the late Dr. Taylor, in that of the 
HepaticoB and the Lichenes ; Mr. Berkeley in the Fungi ; and 
Professor Harvey in the Algnc. Making due allowance for all 
this important aid, we are more and more surprised at the amount 
of the results here embodied and the thoroughness with which 
they have been elaborated ; the labor, enough as it would seem 
for a life-time, having been performed in the course of a few short 
years. May he long continue, in the new scientific undertakings 
in which he is at present so zezdously engaged, to add new lustre 
to the honored name he bears. 
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T. XIII.— On the Quantitative Separation and Estimation of 

Phosp/ioric Acid; by H. Rose.* 

The second No. of the Annalen der Physik und Chemie for 
19, contains an elaborate and most valuable memoir by H. Rose 
the quantitative separation and estimation of phosphoric acid, 
this memoir furnishes the complete solution of one of the 
»st difficult problems in analytical chemistry, we here offer a 
ef abstract of its contents. Some of the facts in relation to 
) action of the alkaline carbonates upon the phosphates of 
le and magnesia will of course be familiar to many readers ; 
1 it may not be improper to mention them as the whole sub- 
t is discussed in the original memoir. 

L Phosphoric acid existing in a solution uncombined with 
ies is best determined by adding a weighed portion of oxyd of 
d, (freshly ignited,) evaporating to dryness, and igniting. No 
ses must be present and no acids which cannot be completely 
pelled from the oxyd of lead by heat. The application of this 
ithod is independent of the particular modification in which 
i phosphoric acid may exist. 

2. In determining phosphoric acid by means of magnesia and 
monia, it is indispensable that the acid be present in the C. 
dification. After adding sulphate of magnesia, ammonia and 
Grid of ammonium, the solution may be gently warmed (as 
;h as 30^ C.) and after several hours filtered. The resulting 
Dsphate of ammonia and magnesia is to be washed out with 
moniacal water in the manner recommended by Fresenius. A 
ution of carbonate of ammonia cannot be substituted for the 
re alkali in this process. 

3. Phosphoric acid cannot be perfectly separated from peroxyd 
iron by means of sulphuret of ammonium, as has been hereto- 
e supposed. The resulting sulphuret of iron contains indeed 

traces of phosphoric acid, but on the other hand the precipita- 
i phosphate of magnesia and ammonia is not free from oxyd 
iron. 

4. Berthier's method of separating phosphoric acid from basic 
yds (by adding a solution of peroxyd of iron and afterward am- 
)ma) does not give satisfactory results in quantitative analyses. 
6. Von Kobell's modification of Berthier's method (by means 
carbonate of baryta and solution of peroxyd of iron) gives good 
ults in cases where the basic oxyds are not precipitated from 
^ir cold solutions by the carbonate of baryta alone. 

♦ Condensed for tliis Journal by Dr. Wolcott Gibba. 



182 Separation and EstinuUion of Photphoric Add. 

6. The C. modification of phosphoric acid may be separated 
from magnesia by dissolving the phosphate in chlorohydric acid, 
adding carbonate of baryta and allowing the whole to stand for 
some time. The supernatant liquid contains all the magnesia, 
while the phosphoric acid unites with the baryta. 

7. The phosphates of lime, baryta, strontia and magnesia, 
are not completely decomposed by fusion with alkaline carboo- 
atcs, but if the phosphate of magnesia be fused with six times 
its weight of carbonate of soda the resolution is very nearly 
complete. 

8. Phosphate of mi^nesia may be perfectly decomposed ac- 
cording to Weber by fusion with a mixture of equal equivalents 
of the carbonates of soda and potash. The same however is 
by no means the case with the phosphates of lime, baryta and 
strontia. 

9. Phosphate of lime caimot be decomposed by fusion with 
hydrate of potash, or by boiling with a solution of carbonate of 
soda. If the phosphates however have not been previously igni- 
ted, the decomposition is nearly complete in a cold concentrated 
solution of the alkaline carbonate. 

10. The phosphates of zinc, protoxyd of manganese and per- 
oxyd of iron may be perfectly dccomjwsed by simple fusion with 
carbonate of soda. The phosphate of oxyd of copper is partly 
reduced to a suboxyd, which however appears to contain no 
phosphoric acid ; on the other hand the solution filtered off from 
the insoluble residue still exhibits traces of copper. 

11. The phosphates of the oxyds of uranium and chromium 
may be completely decomposed by fusion with a mixture of ca^ 
bonate of soda and cyanid of potassium. (For the details of 
the method we must refer to the original memoir.) 

12. The phosphates of magnesia and soda cannot be completely 
decomposed by means of sulphuric acid and alcohol. On the 
other hand, it is well known that in this manner the separation of 
phosphoric acid from lime may be easily and i)erfectly effected. 

13. The phosphates of alumina and peroxyd of iron do not 
admit of a perfect decomposition by means of sulphuric acid and 
subsequent addition of sulphate of ammonia and alcohol. The 
phosphate of magnesia may however be decomposed in this man- 
ner, though a small portion of the phosphoric acid is always vol- 
atilized by heating with sulphuric acid, hence the method is not 
to be recommended. 

14. The following is the method recommended by Rose for 
the separation of phosphoric frpm all bases. The phosphoric 
acid combination is to be dissolved in a moderate quantity of nitric 
acid, and the solution brought into a porcelain capsule. Metallic 
mercuvy is then to be added in such quantity that a small por- 

tion always remains uud\sso\vc4 b^ vVvvi ^\^^ 'wiviL^ Mvd the whole 
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is to be evaporated to perfect drjoiess in a water bath. If the 
mass still smell of free acid, water is to be added and the solu- 
tion is again to be evaporated to dryness. This process must be 
repeated if necessary till the dry mass no longer smells of nitric 
acid. Either hot or cold water may then be added, and the whole 
may be filtered, care being taken to use the smallest possible fil- 
ter. The mass upon the filter is then to be washed out, till a 
few drops of the filtrate evaporated upon platina foil no longer 
leave a residue after igniting the foil. The filtrate now contains 
the bases united to nitric acid, together with much nitrate of sub- 
oxyd of mercury and a small portion of nitrate of the protoxyd. 
Ghlorohydric acid is to be added and the precipitate if abundant 
is to be filtered off. It consists of Hg, CI and should leave no 
residue after ignition. If however the precipitate obtained by 
muriatic acid be insignificant, ammonia may be directly added 
and the partly black and the partly white precipitate obtained 
must then be rapidly filtered and protected as much as possible 
from the air during the washing, in order that no carbonate of 
lime may be formed. This method of getting rid of the mercury 
can be employed only when there are no bases present which are 
precipitated by ammonia. Chlorid of ammonium may be added 
to prevent the precipitation of magnesia. If the decomposition 
of the phosphates has been complete, the precipitate upon the fil- 
ter will be entirely volatilized by heat or leave at best a few mil- 
ligrammes of oxyd of iron. If however this be not the case the 
process has not been carefully conducted or the whole of the 
excess of nitric acid has not been driven off. The residue is 
then to be farther examined ; if it consists of earthy phosphates, 
these may again be decomposed by nitric acid and mercury ; if 
of earthy carbonates or of oxyd of iron, these may be dissolved 
iu chlorohydric acid and added to the filtrate obtained by am- 
monia. From this filtrate the bases may then be separated in the 
usual manner. 

Instead of separating the mercury from the solution of the 
bases by means of ammonia, it is frequently more simple and ad- 
vantageous to evaporate the whole in a platinum capsule and then 
to ignite the residue in a platinum crucible. In this manner we 
avoid the necessity of subsequently driving ofif the large mass of 
ammoniacal salts formed in the process first described. If how- 
ever nitrates of the alkalies be present as well as those of the alka- 
line earths, small quantities of solid carbonate of ammonia must 
be added from time to time during the process of ignition to con- 
vert the decomposed alkaline nitrates into carbonates, otherwise 
the platinum crucible will be attacked. The ignited residue is 
to be dissolved in chlorohydric acid and the bases separated from 
each other in the usual order. It now remains lo deleimvcv^ \\v^ 
qnaniiiy of jAosphoric acid in the residue 'mso\u\>\e m Ni^v^t. 
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This residue consists of {Aospbate and nitrate of soboxyd of ; 
cary and of metallic mercoiy. The filter with the 
salts is to be thoroughly dried ; the mass is to be carefully 
ted from the filter, brought into a platinum crucible^ and nuand 
Mrith an excess of carbonate of soda, or still better, with a mi^ 
ture of e^ual equivalents of the carbonates of soda and potash, as 
this is more easily fused. The filter is to be rolled np into a Inll, 
laid in a cavity in the mixture in the crucible, and covered with 
a layer of the carbonates. The whole is then to be moderately 
heated under a flue not however to ignition, the contents of the 
crucible not being allowed to fuse and the heat being continued 
about half an hour. In this manner the metallic mercury and 
the mercurial salts, with the exception of the phosphate of the 
suboxyd, are volatilized. The crucible is now to be subjected to 
the strongest heat of a spirit lamp with a double current ^of air 
and strong alcohol ; the iiised mass is to be treated widb hot 
water, in which it should be perfectly soluble if the operation Jas 
been carefully conducted and if no iron were present in Ai 
original compound. The solution is to be supersaturated with 
chlorohydric acid and the phosphoric acid determined by mean 
of ammonia, sulphate of magnesia and sal-ammoniac. 

" By the method described," sajrs Rose, '' all phosf^oric add 
compounds may be so completely decomposed that, on the odb 
hand, all bases may be obtained free from every trace of phos- 
phoric acid, on the other hand, the phosphoric acid is pernetly 
separated from all the bases with which it was united, which can- 
not be efiected by any other method." 

. The following precautions must be carefully observed in the 
analysis of phosphates by this process. So much metallic nlfl^ 
cury must be added to the nitric acid solution, that a distinctly 
recognizable quantity of the metal remains in the dry evapnaled 
mass. The evaporation must be effected in a water biith and 
not by the direct application of heat, as in this case portioiis ef 
the nitrates formed might be decomposed. The nitrates of die 
stronger bases are not decomposed under the temperature of boA- 
ing water. If however alumina or peroxyd of iron be present, 
the process must be slightly modified as the nitrates of the« 
bases are partially decomposed during the evaporation, and the 
bases themselves remain upon the filter with the salts of suboxfd 
of mercury. When iron alone is present, the subsequent fosioB 
with the alkaline carbonate efiects its perfect separation, if how- 
ever alumina be also contained in the mass upon the filter, it will 
be necessary during the fusion with the carbonates to add silict 
in the manner recommended by Berzelius. If the heating in the 
platinum crucible previous to its ignition has not been carcfalljr 
conducted, oxyd of platinum will be mixed with the oxyd of iron 
and may be separated from iViis b^ dAa&KA.^\xv%^}ci!^\onBa in chloro- 
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hydric acid and adding excess of ammonia, the platinum then re- 
mains in solution while the iron is precipitated as oxyd. Alu- 
mina has not yet been detected with certainty in the ashes pf 
organic substances. The assertion of Fresenius that phosphate 
of peroxyd of iron cannot be perfectly decomposed by fusion 
with an alkaline carbonate is, according to Rose, incorrect. 



Art. XIT. — Abstract of an Article on the Conducting Powers of 
the Metals at different temperatures, ffc. ; by M. Edmond 
Bec^uerel.* 

Atteb an introductory view of what has been done by oth- 
ers on the subject of conducting powers, the author proceeds to 
introduce a description of the apparatus employed by himself in 
his researches on the conducting powers of the metals, remarking 
that it is similar to that employed by the elder Becquerel, but 
has some modifications which he thinks frees it from all source 
of error. 

The galvanometer employed was a differential instrument, 
having two separate wires in its coil, these wires being first cov- 
ered with silk and twisted together into a cord, after the manner 
of Poggendorff, before being coiled on the frame of the galvan- 
ometer. If these two wires be made parts of two distinct metal- 
lic conductors of equal conducting power connecting the poles of 
the same galvanic pair or battery, and so that the two currents 
shall be in opposite directions through the galvanometer, the 
needle of the latter will be stationary, and this is the test of the 
equality of the conducting powers of the two conductors. Of one 
of these conductors, Wheatstone's rheo-stat is made to form a part 
of the other wire to be submitted to experiment, so that if any ad- 
dition be made to the length of the latter included in its circuit, a 
corresponding addition must be made to the length of the wire 
of the rheo-stat included in its circuit, in order to maintain the 
equilibrium of the needle. Thus if after the needle has been 
brought to rest, one additional metre of the wire of experiment be 
brought into the circuit, it will be necessary to turn the rheo-stat 
till such an additional length of its wire is brought into the cir- 
cuit to which it belongs, as is equivalent in its resistance to con- 
duction to the metre of the wire of experiment. Thus the rheo- 
stat is made to furnish a measure of the resistance to conduction 
of a given length of wire. The apparatus was arranged so that 
scarce any change was made in either circuit, beyond that of the 



♦ From the Ann. de CIl et de Ph^ 8d pcries, vol. xvii, \>. ^\*1. 
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kngth of the included portioo of the wire, the nature of the con- 
nections remBtning the same, and the variations in the length of 
the wire of experiment coald be lead off on a greduated scale. 

As a test of the accuracy of the method, we give the results tt 
experiments made on an iron wire of a diameter of 0-3223'™ at 
the temperature of 12°-6 C. These results are cited by dte 
author to prove the law, almost axiomatic iudeed, that the resitt- 
Buces are proportional to the length of the wire. 
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The numbers in the columns following the first are to be re- 
garded as arbitrary imits of the standard wire, the unit being 
Dearly equal to 2"™. The fifth and sixth columns we have 
added to eshibit the degree of preciiiion of the experiments, sod 
the best result as shown by the numbers iti the fifth column ii 
that the resistance of one metre of the iron wire is equal to 804-3 
divisions of the rheo-slat, and this is denominated the equmUaU 
of resistance for one metre of the iron wire. 

The next inquiry considered is whether the relation of the i*- 
flistance to the diameter follows the commonly received law iridi 
the same degree of precision. Two iron wires unannealed, bar- 
ing diameters of 0-7370"™ and 0-3037"°", gave on a mean of 
two experiments with each, the following results, the length beinj 
one metre. 
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The close correspondence of the numbers in the last coltumh 
Uiough exactly what might be expected in coaductora o( tb> 
same metal in the same state of aggregation, is yet wortliytf 
particular notice in the case of wires. It misht be anticipated in 
view of the violent operation of wire drawing, that the smaller 
■wire would differ so much from the larger in texture and hard- 
ness as to causo a decided change in the conducting power, aitd 
a marked deviation from the law in question on a com]»risoD of 
the two wires. But the result shows that m the case of iron u 
ieftst whatever difference ot icxlute v\iw^ \i\a.'j be in the two 
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has Fery little influence on their conducting power, and it 
an shown* that bending a brass or iron wire, or even an- 
; the latter at a red heat, causes also but a slight change in 
conducting power. That the annealing does produce a 
», however, is shown by the following table, in which we 
he first and last three columns only. 



Metalf. 
iilTer,. 

sr':::::::::::: 

iimii, 

idmin, 

«••■••■■•••••«.•••• 

miBf- ,,,,,,,,,,,,,, 
nry,(temp.57°^Fah.) 



Conductin 
at 550 


'^HT"" 


Unanneftled. 
93-448 


Annealed. 


100-000 


89084 


91-489 


64*886 


66-468 


24-674 


• • 


24-164 


• • 


18-666 


• • 


18-977 


• • 


12-124 


12-246 


8*246 


• • 


8-042 


8-147 


1-8017 


• • 



Ratio of ^ndaeiing power 

of anneaM to that of un- 

annealed metal. 



1-0701 
1-0264 
1-0166 



1-0101 

• • 

10130 



.he metals named in the above table, we see that silver wire 

has its conducting power altered in any considerable degree 

Healing. 

3 next part of the investigation relates to the conducting 

s of the metals at different temperatures. The wire of ex- 

3nt having had its equivalent of resistance at the atmos- 

temperature previously determined, was coiled and intro- 

along with the bulb of a thermometer into a bath of oil. 

thick connecting pieces of copper, whose resistance to con- 

n could be neglected in comparison with that of the wire, 

connected with the extremities of the latter in the bath. 

sans of this arrangement immersed in a water bath the in- 

of the equivalent of resistance in the wire due to heating 

1 the temperature of the air to the boiling point could be 

red with accuracy. To ascertain whether the increase of 

ncc is proportional to the elevation of temperature, the 

1 bath was allowed to cool gradually and observations were 

ed at intervals. The results of experiments on a wire of 

re given in the following table. The second column of 

ratures was calculated from the two extreme temperatures on 

isis of the law just stated, i. e., that the increase of resis- 

3980 -23-7 ^ ^^. 

for 1^ Cent, is constantly q^q ^ j|g.Q ss 4-6205. This 

dr 
ty we will call ^• 



♦ See tbie Joumaly 2d series, vol. i, p. ^^^. 
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4 -20 
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8 -20 
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8 -00 
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54*50 


51 -64 


2 -86 
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47 -40 


2 -60 


170O 


86 *60 
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1 -85 


lltD 


24 -00 


28 -68 
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58-6 
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18 -54 
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16 -00 
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The author considers these results as justifying the coDclosioa 

dr 
that -17 is constant, and ascribes the differences in the third colamn 

to inequality of temperature in the oil bath, a bad conductor of 

heat, during the cooling. To this inference we object, becanas 

in the first place there is no presumption in the nature of the case 

dr 
that ->T is constant for different temperatures, and in the second 

place, the equality of temperature being well established at the 

upper limit of 97^*8 C, the differences in question ought, if they 

depended on inequality of temperature, to have been greatest in 

the first and most rapid stages of the cooling, whereas the diffu^ 

ences are then very small. We therefore regard these residuals 

dr 
as indicating for -rr a variable value containing terms of the finit 

and even of the secgnd powers at least of the elevation of tem- 
perature above 0^* C. For practical purposes indeed the variatioQ 

dr 
of -t: may perhaps be neglected. For purposes of exact scimoe 

so far as appears from the paper before us, it certainly cannot be. 

dr 
Proceeding on the principle that ^T ^ constant, experiments 

were next instituted on the different metals. An annealed silver 

dr 
wire gave tt= 0-4444, the whole resistance at 12^*76 C. being 

116-184. Hence we have, 

Increment of resistance for 1^ C, . 0*4444 

Whole resistance at 12o-76 C, . . 116*184 

" O^C, . UQ-618 



(( 
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CaefidefU of the increment of resistance^ 

0-4444 



for 1°= 



5=0 004021. 



110-618 

n this manner the following table was constructed, to which 
add a column for use with Fahrenheit's thermometer. 



Coifffioient of increment 
of rewiHtanre for 1^ C. 



Mercury, . 
Platinum, 
Gold, .... 
Zinc, . . • , 
Silver, . . . 
Cadmium, 
Cop 



OT::::::::::; 

Irun, , 

Tin of commerce, , 
Tin, purified, . . . . . 



For P Fah. 



001040 


0-000678 


•001861 


•001034 


•008897 


•001887 


•OOS«75 


•002042 


•(M)4022 


•002234 


•004040 


•002244 


•004097 


•002276 


.004849 


•<M)2416 


•004726 


•002625 


•005042 


•002801 


•006188 


•008438 



''rom this table and that of the conducting powers before ob- 
led, is constructed a farther table copied into this Journal, 2nd 
, vol. ii, p. 255. 

The principal results of the author's researches on the con- 
ting powers of liquids and other later researches connected 
h the same subject, will be given in the next number of the 

J. H. Lane. 



r. XY. — A Memoir of Charles Alexander Lesueur. Read 
lefore the American Philosophical Society, at the stated meet- 
Dg, on the 6th of April, 1849 ; by George Ord. 

« 

It the close of the eighteenth century, the Institute of France, 
r actuated by the desire of advancing the sciences, which are 
basis of the durable glory of nations, conceived the project of 
ojTBge of discovery in the southern parts of the Eastern hem- 
lere. Great Britain had done much for geography and navi- 
ion. She had recently founded a colony in New South Wales, 
j;ular in its conception, unexampled in its success. She was 
sading her empire over various parts of Terra Australis, now 
ned the Fifth Continent ; but still there was an extensive field 
n for geographical enterprise, as a large portion of the southern 
st8 of that immense country was yet unexplored. 
The French government after a succession of extraordinary 
amotions, now began to assume some consistency ; and the 
ion, always sanguine in its anticipations, hailed the event as 
earnest of future prosperity. Bonaparte was elevaled lo \.V\fc 
nity of first Consul; and although the wars wYvYc\v\\a^ C'^^^ 



190 Mmmir of Chartm Ahxamdet 

into activity his military talents still oontimwd, yel was it hoped 
that under his auspices Fiance, long the antagonist of Knghnd 
in anns, might he enabled to prove herself to he a saocessful cooh 
petitor in those pursuits which tend to the improvement and ha^ 
piness of the human race. 

The measure was suggested to the government ; and the propo- 
sition of the Institute was seconded by the First Consul, who, as 
a member of the Academy of Sciences, felt a lively interest in its 
proceedings. The government yielded to the wishes of the In- 
stitute ; and at the moment when the army of reserve was about 
to pass the Alps, to enter Piedmont, Bonaparte issued his oideis 
to hasten the execution of this great enterprise. 

As it was intended that this expedition should form an epoch 
in the history of maritime discovery, neither psins nor cost 
spared to render it successful. Two sloops of war or 
respectively named the Geographe and the Nataraliste, 
equipped in the port of Havre ; and a selection firom the most 
skillfi}! and experienced officers of the navy was made to oondnet 
them. The scientific corps, with their coadjutors, all of wfaooi 
had been r<^commended by the Institute, amounted in number ts 
twenty-three ; to wit : four astronomers and hydrographers, three 
botanists, five zoologists, two mineralogists, four artists, and five 
gardeners. So large and so efficient a body had never been en- 
gaged in a similar expedition. 

It was not among the officers alone that there was discrimina- 
tion in the choice. ^' The midshipmen before they were received," 
says the historian of the voyage, '' underwent rigorous examina- 
tions ; the most inferior stations had been sought for with avidity, 
and some of them were filled by young men of the moat respect- 
able families in Normandy, impelled by the desire, peculiar ts 
youth, of acquiring knowledge, and of participating in those dis- 
tant voyages which ever assume a character of greatness and sin- 
gularity, and which enforce that respect they constantly merit 
and obtain. Among these interesting young men was my worthy 
coadjutor, ray estimable friend, Mr. Lesueur, the dear compaoioa 
of my dangers, my sacrifices and my toil." 

Charles Alexander Lesueur was bom at Havre-de-Orace on the 
1st of January, 1778. His father, who was an officer of the ad- 
miralty, bestowed upon him that education which his liraitei 
means afforded ; there being several other children that eqnslly 
claimed his paternal care. In French sch(K)l8 the elements sf 
drawing are usually taught. The bent of the lad's mind beiog 
towards this art, his desire to excel in it became a ruling passioo, 
which could not fail to produce the happiest results ; and, at the 
expiration of his pupilage, his parent had the satisfaction of itA' 
ing, in the productions of his pencil, the skill and finish of i 
master. 
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The bold clifiis of Normandy, termed les falaises, are remarka- 
ble for their savage aspect, and their geological formation. That 
part of them which forms the Cape la Heve, near the entrance of 
Havre, is the most conspicuous object to the mariner as he ap- 
proaches the port. The shore, at the base of the Cape, is often 
frequented by the inhabitants; the youth, especially, resort thither 
for the purpose of collecting the rejectamenta of the sea ; and 
among the cliffs those wander who take an interest in the singu- 
larities of nature, or who are pleased with an extensive prospect. 
Amid these scenes the boyish days of Lesueur were spent ; it was 
here that he imbibed a love of natural history, augmented by his 
talents for delineation. It was with a view of the ocean perpetu- 
ally before his eyes that he cherished those visions of fancy, which 
vere at length realized in his voyage to the southern hemisphere. 

It is stated above that among the young men who solicited 
employment in the expedition was Mr. Lesueur, then in his 
twenty-third year. The zeal and vivacity which he exhibited 
were powerful recommendations in his favor, independent of re- 
spectable influence ; but he was warned of the inconveniences 
aiid privations to which he would be liable on shipboard, where 
every appropriate place was already occupied. He however al- 
lowed nothing tD daunt him ; and he was enrolled among the 
crew of the Geographe under the designation of navice-timonier, 
vhich, in English marine vernacular, might be rendered green- 
horn or lubber. 

In the enumeration of the geologists, it has been said that there 
were five. In the original plan of the scientific department, it 
was designed that there should be but four, two in each ship. 
Ultimately, at the suggestion of the Institute, a fifth was added ; 
and as this individual, during the whole progress of the voyage, 
performed a most effective part, in conjunction with the subject 
of this memoir, it becomes proper to state who he was, and what 
were the motives of the Institute in favoring the application of 
the supernumerary. 

Francois Peron was bom at Cerilly, a town in the Department 
of Allier, in the year 1775. His father died while he was yet a 
child, leaving his mother with but slender means, and three chil- 
dren to support. By dint of rigid economy, she was enabled to 
]ilace him in the college of Cerilly, the principal of which, at- 
tracted by his docility, gave particular attention to his instruction, 
On the termination of his collegiate studies, the ecclesiastical 
itate was suggested to him ; but the stirring events of the French 
Revolution influenced a mind naturally ardent, and he resolved to 
embrace the military profession. At the age of seventeen he en- 
tered the army as a volunteer ; and at the battle of Kaiserslautem 
he was wounded and made a prisoner by the Pmssxatv^^ ^Vvo ^^w- 
fined him in the citadel of Magdeburg. At Ihe cVose o^ \Jcv^^^"ax 
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1794, P^n was exchanged, and received a discharge firom As 
army, in consequence of having, through his wound, lost tbs 



of his right eye. This misfortune incapacitating him for mililstr 
service, he resolved to engage in the study of medicine ; and^ 
consequently, he repaired to P^is, where he became a papil of 
the School of Medicine ; and for the space of three years not only 
assiduously followed the courses of that school, but also those ef 
zoology and comparative anatomy of the museum at the GaideD 
of Plants. 

When the expedition for the discovery of southern lands was 
jveparing to depart, P^ron conceived a great desire to accompany 
It, and made application to the government to that eflBaet He 
was refused on the jriea that, as the scientific corps was alrsady 
complete, no addition could be admitted. This answer might 
have satisfied an ordinary ap[dicant, but it was not sufficient tac 
an enthusiastic mind, fertile in resources, and deriving vigor from 
opposition. He now sought an interview with M. de Jussisa, 
one of the commissioners who had made a selection of the naSo- 
ralists, and begged him to intercede for him. To justify his ap- 
parent presumption, he stated his views of what he considered an 
important omission in the scientific department of the expediti<Hi. 
These were urged with a warmth and energy which evidently 
shewed that he felt himself capable of supplying the deficiency. 
Let me go, added he, with emphasis, you shall see what I wUl 
do ! M. de Jussieu, who listened to him with admiration, advised 
him to write a memoir, explanatory of his motives, in order that 
they might be made known to the Institute. This course was 
promptly followed. The memoir, setting forth the importance 
of associating with the scientific men of the expedition a medical 
naturalist, one specially charged with the duty of making re- 
searches in anthropology, or the natural history of the human 
race, was read before the Institute ; and, on their unanimous re- 
commendation, P^ron received the appointment of a ]dace among 
the zoologists of the expedition, and was ordered to embark in 
the corvette, the Geographe. 

On the 19th of October, 1800, tlie two ships left the port of 
Havre, and directing their course for the Canaries, they came to 
anchor, the beginning of November, in the harbor of Santa Crux, 
in the island of Teneriffe. The object of touching at Santa 
Cruz was to procure certain provisions deemed necessary in trop- 
ical climates ; which object being accomplished, they took their 
departure for the Isle of France, where they arrived on the 15lh 
of March, 1801. 

P^ron and Lesueur, from the commencement of the voyage, 

seemed to be attracted to each other by mutual sympathy. Tlwy 

were both admirers of nature's works ; and perceiving in each 

other certain qualities which, \i pto^iVf wtiSx^^ TCL\%\\t be pco- 
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re of valuable results, they resolved to labor in concert ; 
effectively did they put forth their strength, that they soon 
Q6 conspicuous to all on board of their ship. The talents 
sueur, it should seem, were not known, at first, to the artists 
Qted to accompany the scientific corps ; but when these 
s were revealed in his masterly drawings of the mollusca 
oft zoophytes, with one accord, they pronounced him wor- 
f a place in their department ; and the youthful aspirant 
brthwith transferred by the commander-in-chief, from the 
Ae position he occupied among the crew, to the honorable 
a of painter of natural history, and his appointments and 
sges were made to correspond with his rank. 
le chief zoologist of the corvette, the Naturaliste, was Bory 
. Vincent, a colonel in the republican army of the west, and 
known for his learning and scientific attainments. Shortly 
the ships came to anchor in the harbor of Port Northwest, 
irly Port Louis, he went on board of the Geogr^phe, to con- 
late with his fellow voyagers on their safe arrival. On en- 
; the cabin he perceived several persons looking over the 
:e journal of the commander-in-chief, which was embellished 
any beautiful paintings* of fishes, and of those phosphores- 
animals which had been objects of uncommon interest to 
e naturalists in their passage from Teneriffe to the Indian 
1. Bory himself was no mean artist ; but when he beheld 
aintings in question, his admiration burst forth into eulogy, 
le inquired who was the author of these master pieces of art, 
vheve he was. " I was introduced," said he, " to a young 
of modest demeanor, who, by a noble zeal, had embarked as 
ice-timannier, although worthy to form a part of a scientific 
lition, in a manner much more useful to the progress of the 
His talents had been discovered on board of the ship ; and 
3mmander-iu-chief had availed himself of them by giving 
jmployment. 1 have been since informed, that strict justice 
g been done him, his appointments have been assimilated 
)se of the principals in each department ; and he truly mer- 
his encouragement. I sincerely regret that I have forgotten 
ame of this skillful young man, from whom the expedition 
derive one of its greatest resources. "f 
ier a sojourn of six weeks in the Isle of Prance, the expedi- 
et sail for the coasts of New Holland. They visited those 
named Endracht's Land and Leuwin's Land. Off the coast 



5 joiim.ll renfi'rmait une nmltitmle de fijjiircH de mollusquosi, dc poiiwoiis, 
avec uiie pt'rfcctioii et uiie v6rite dont rien n'upproclic. — Bort/, Voyarff^ t i, 

jyagc dans Ics Qiuitre Prineipales lies dcs Mers d'Afriqiio, pondnnt les an- 
JOl et 1802. Paris, 1804. 3 voK, 8^, et Atlas, 4®. Tome \, v- V'o^l. 
1 respect to the comamndertt joumnl, report rcprc«oiitcv\.\\. v>l uvi N^>aR., six- 
wbttt wan derived from Lcsucur's figure*. 
m Series, Vol VIH, No. 2H. — Sept., 1849. -o 



of the latter, the riiira were separated iD a Tudeolgde. The 
Otegraphe proceeded to the ezploratioB rf De Wm% Lmd; 
when her stock of provisions and water being nearly eachaMWl, 
the commander resolved to depart for the Island of Tuaar ta 
obtain a sopply, and to reheve his crew, dispirited hf fiitigiia aad 
sickness, ana thinned by death. On the 21st of Angnali the shqp 
was moored in the road of Coepang, the chief esfaMiAment et 
the Dutch at Timor. The Natural iste after her separation es* 
plored the coasts of Edel's Land, and rejoined her coiisoit on the 
Slst of September, in the roadstead of Coepang. 

" Perhaps there is no country," says the historian of the vo^ 
age, " more interesting, and at the same time, there ase few is 
little known as the great Island of Timor. Haced in tfaaoiidit 
of the equatorial regions, covered with the most nsefiil vegela^ 
bles, and abounding with the most precious animala; interaie* 
diate between New Holland and the islands of the great arcki- 
pelago of Asia, it presents in its atmospherical and geological con- 
stitution, in its different productions, and in its ph3r8ical and po- 
litical revolutions, important subjects of inquiry and meditatioo." 

Timor afforded a rich field for the naturalists, and their iadm- 
try was equal to their zeal ; but an accident which befel Leenew, 
on the 12th of September, nearly cost him his life. Whib 
pursuing a troop of monkeys, among the rocks which obstniet 
the course of the river Coepang, he was bitten in the heel by a 
venomous reptile. He was alone, at some distance from the 
town. A numbness, which penraded the whole leg, was a sig- 
nificant indication of what he had to apprehend from sneh a 
wound. He hastened toward the fort, as fast as his condition 
would permit, as his leg had become rigid. To lessen the 90 
tivity of the virus, he had recourse to a ligature above the knes; 
the thigh nevertheless began to swell visibly, and when he reached 
his quarters, he threw himself upon his bed, overcome with fa- 
tigue and agony, and exhibiting symptoms of a malignant fm& 
The surgeon-major, M. Sharidou, fortunately being at homOi im- 
mediately cauterized deeply the wound, then applied to it a cooh 
press, impregnated with ammonia; he also gave the patients 
strong dose of the same, and ordered him to be kept as quiet as 
possible. A copious perspiration took place, the pains began to 
abate ; and in a few days Mr. Lesueur was enabled to be abrosd, 
with no other inconvenience than a stiffness of the knee, wbieh 
continued for some time, and was long occasionally felt duriDg 
sudden variations in the temperature of the weather. 

On a superficial view of Timor, it would seem to be an earthly 

paradise. Nature there exhibits her most inviting forms, and is 

truly lavish of her bounties. The choicest productions of the 

tropics there attain to their utmost perfection, and the sea and the 

land seem to vie with each olYvet *\u c^otiVt^MXJm^NA \hA ^iniifica- 
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tions of oiaD. Bat there is a counterpoise to these enjoyments 
in a temperature of the most enervating kind, which deranges 
the vital functions, and facilitates the approach of that scourge of 
the Indian isles, the dysentery. The natives of Asiatic descent 
generally escape this disease, by their habitual use of stimulating 
food, and that powerful tonic, betel. But the Europeans, and the 
Americans, who visit those shores, soon become subject to its at- 
tacks ; and in some instances the entire crews of vessels have 
been swept off in a few weeks.* 

Peron, who paid particular attention to the dietetic habits of 
the Malays of Timor, and their constant use of betel, became 
convinced of the influence of condiments and tonics in counter- 
acting the malignant effects of the climate. He hence resolved 
to conform to customs which were evidently the results of ob- 
servation; and he owed his preservation from the dysentery to 
this sensible determination. But his advice and example not be- 
ing heeded by others, the disease made frightful ravages among 
ttus crews of the ships; many of the officers were ill; and of 
the scientific men nearly the whole were affected by it. The 
chief gardener died at the island ; two of the zoologists, a min- 
eralogist, and an assistant gardener, survived but a short time after 
their departure. Mr. Lesueur, after recovery from the accident, 
as related above, pursued his labors with renewed ardor. Peron 
warned him of the danger of rashly ex[)0sing himself in such a 
climate, without those precautions which the experience of the 
natives had taught them. But relying too much upon the vigor 
of his constitution, he at length became a participant of the com- 
mon calamity. He was still sick when the ships left Coepang ; 
but through the exertions of the physicians, and the unremitting 
attention of Peron, he was restored to health before their arrival 
on the shores of New Holland. 

It now became evident that a longer stay in that unhealthy 
climate would occasion the entire destruction of the expedition ; 
hence orders were issued for their departure. On the 13th 
of November they got under weigh, for Van Dicmens Land. 
Their sojourn at Timor had been prolonged to eighty-four days. 
" A sacrifice of time," says Peron, " the death of many individu- 
als, the great inconvenience of having on board of the two ves- 
sels a large number of sick, were the deplorable results of this 
long sojourn." 

On the 13th of January, 1802, the ships reached the southern 
extremity of Van Dicmens Land, and commenced their explora- 
tions of that coast, and the adjacent eastern islands. Off Cape 
Forestier, the Naturaliste was separated from her consort in a 

♦ Capi. Flindere, in the Invtwt.ij»ator, remained only eiglit days at Timor, and yet^ 
after bin departure, the dvflcnteiy appeared among mn crew Vo wv ^^Mwvavi^ ^^i^«xw\» 
Tbey got no relief until their amvau at Port Jackson, t^ome ol Vivii\>»\. \\v«[v ^^s^ 



196 Mmmir vfChmim Al^mtUt Tmmf0 



squall, and the (3£ographe continiied her roate done totbe ataaili 
of Banks and Baas, and thence to the survey ci the eztensivi 
region which lies on the southern part of the conlineiit, belven 
Port Western and Nuy ts' Archipelago ; a country named, by lb 
geographers of the expedition, Tebbx NapoUoh, on the mtpfaip^ 
tion that they were the fint to explore it, not being awai^ at lb 
time, that Captains Grant and Flinders had already eopkied a 
considerable part of it* 

The accidents and risks, which generally attend a Toyage la 
unknown seas, were fully experienced by our navigators ; bqt 
dangers, quite as formidable, presented themselves in other fiMnn^ 
those of want and disease. The scurvy, which had auooeeded 
to the dysentery, pervaded the ship, to an alarming extent. "Al- 
ready," sa3rsP£ron, ^'several men had been consigned to tbi 
deep; already more than half of our crew were incapable ctmf 
duty ; and of our helmsmen, two alone could keep the deck 
The progress of this epidemic was frightfuL Could it be oth» 
wise ? Three-fourths of a bottle of fetid water was our didf 
ration ; during more than a year we had not tasted wine ; we hsd 
not a drop of brandy ; and in lieu of these liquors, so indispens- 
able to European seamen, especially in voyages like ours, we 
were allowed but three-sixteenths of a bottle per man of the de- 
testable mm distilled at the Isle of France, and which there the 
negroes alone make use of. Our biscuit was full of insects ; all 
our salt provisions were rotten, to the full extent of the term; 
and so offensive were these meats, that the most hungry aaikm^ 
refusing to partake of them, sometimes, even in the presence of 
the commander, threw their rations into the sea. In short, tbeie 
were no refreshments of any kind. And those consolations, on 
the part of authority, so grateful to the feelings of all, ao condu- 
cive to the alleviation of the most painful privations — these abo 
were wanting. The ofEicers and the naturalists, reduced to t 
similar allowance with the men, had equal pains to endure both 
of body and mind." 

Winter had now set in, and it became evident that any farther 
attempts at discovery, at that period, would be abortive, in conse- 
quence of their deplorable state. Relief being absolutely neces- 
sary, all sail was made for Van Diemens Land ; and the ship aa- 
chored, on the 20th of May, in Adventure Bay, on the eastern 
coast of Bruny island, for the purpose of procuring \iirood and 
water. A supply being obtained, she departed for New Sooth 
Wales. Their condition at this time, may be imagined, when it 
is stated that not a single person was exempt from the scurvy. 



* Capt (Irani, of the Lady Nelaon, bod discovered the eastern part, from Wert^ 
em Port to the longitude 140^^, in the year 1800, before the Fnodi sfajpi nfled 
ih>jn Europe ; and on the west I \aA ex:!^\oT«d\bA coasta aikd iabinda from IXvjt^ 
Land to Cape Jenris in 188° 10*.— JP'Ufukr^^o\.\,V^\. 
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new, but twelve men, out of one hundred and seventy, 
I condition to do their duty.* They were several days 
f Port Jackson, totally, unable, with all their efforts, to 
port, when they were descried by persons on the look- 
lexn ; and the governor of the colony immediately des- 
io their assistance a large boat, containing a pilot, and a 
f meiL Had this succor not been afforded them, it is 
that in a short time, all must have perished. 
Faturaliste, after her separation from her consort, off the 
:oast of Van Diemens Land, sought her in vain at the 
endezvous, and at length was compelled to put into Port 
for supplies. She had gone to sea in search of the Geo- 
vhen the latter reached the harbor. Much anxiety hav- 
manifested for the safety of the Geographe, in conse- 
f the known condition of the crew, her arrival was wel- 
f all the inhabitants of the colony. The sick were im- 
f conveyed to the public hospitals, and received every 

which the most refined benevolence could suggest, 
emor general gave the French commander to understand 
ad received orders from the British government to afford 
ility to the expedition in his power ; and that conse- 
lot only the public stores should be at his service, but 
bills of the commander, without limitation, should re- 
$ guarantee of the colonial government. " Thanks to 
3 so ample," says Peron, " we were enabled to reclothe 
s, who were in want of every thing ; to repair our two 
purchase a third vessel, and, finally, to resume the con- 

of our voyage." 

mean time, the researches of the scientific men met with 

encouragement. An English guard was mounted to 
heir observatory. The naturalists, as well as their as- 
were authorized to carry arms, a privilege not granted to 
habitants. Guides and interpreters were appointed to 
em in their distant excursions. " In short," says Peron, 
cedure of the English government here, with respect to 
o noble, so generous, that to fail in the acknowledgmetit 
"atitude would prove us to be void of every principle of 
d justice." 

ermanent settlement of New South Wales had no older 
an 1788, when visited by the French navigators ; and 
lat short period, the colony had advanced in agriculture, 
erce, and in population, to a degree which excited their 
>n. The population, from 1030, carried thither by gov- 
ilip, had increased to upwards of 13,000 ; and the pro- 
the land not only sufficed for their wants, but afforded a 

in quci'iDg Baudin's Journal^ makes lum say /our men.*. ^ 3^ t^lv^wa ^^^xa^ 
bommes en C'tat de rester sur le pont, y oompcia Yo^des ^ o^asXT 
aUjr a. misquotatiotL 
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surplus for the maintenance of foreign commerce. '' Of all the 
European nations," says P6ron, '* that which appears to have best 
understood the true principles of colonization is the English." 
We need not go beyond North America to be convinced of this 
important truth ; and when we pass in review the various people 
who have undertaken to plant colonies on our continents, the 
Spaniards, the French, the Dutch, the Swedes, and the English ; 
what a cheering subject of reflection is it, that these United 
States owe their stamina to the Anglo Saxon race ; and that their 
language, their habits, and their characteristics, are those which 
distinguish the most illustrious nation upon the face of the earth. 

A stay of five months duration at Port Jackson, afforded the 
gentlemen of the expedition abundant means to study the econo- 
my and policy of that singular colony ; and the results of their 
investigations, as detailed by Peron, are not only instructive, po- 
litically considered, but they impart to his narrative a moral effect, 
which renders it doubly interesting. 

In consequence of the diminution of the crews of the two cat- 
vetles, by sickness, death and casualties, it was deemed advisable 
to send the Naturaliste to France. In her stead a small schooner 
of thirty tons, was purchased and fitted out as a tender, provided 
with means to facilitate the labors of the hydrographers, in their 
explorations of the coasts. She was named the Casuarina. 

On the 18th of November, 1802, the vessels sailed from Port 
Jackson, and directed their course for the Straits of Bass. On the 
8th of December, at King's Island, the separation of the corvettes 
took place ; the Naturaliste to pursue her homeward voyage, the 
Geographe and the schooner to continue those investigations 
which the disasters of the previous navigation had interrupted. 

The Geographe, and her tender, visited in succession the north- 
west coasts of Van Diemens Land, and the neighboring isles, 
Napoleon's Land, Nuyts' Land, Leuwin's Land, Endracht's Land, 
and De Witt's Land. Five months thus employed, amidst diffi- 
culties and dangers of no ordinary kind, a want of fresh supplies 
of provisions and water, compelled them to seek again the Island 
of Timor, rendered memorable by the calamities of the former 
visit ; and they cast anchor in the bay of Coepang on the 6th of 
May, 1803. The dreaded dysentery reappearing among them, 
the vessels were hastily got ready for departure, and on the 3d of 
June they set sail with the intention of visiting the Land of An- 
heim, the Gulf of Car|x;ntaria, and the southwest extremity of 
New Guinea. After upwards of thirty days of buffeting against 
the easterly monsoon, the project of continuing their researches 
appeared to be hopeless, as their stock of water would not suffice 
for so long a course, and their deadly foe, the scurvy, was once 
more in the midst of them. The commander therefore resolved 
to make the best of his way \.o l\\(i otvVj ^iX.^\\Rt^ vVv^ resources 
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ich they stood so greatly in need of, could readily be procured. 
was chiefly urged to this measure by his own condition, as 
liad been, for some time, afflicted with an obstinate spitting of 
xl. On the 7th of August the G^ographe reached the Isle of 
nee, to the great joy of all on board, harrassed by unceasing 
iculties, and broken down by sickness and want 
t was now ascertained that the commander's disease admitted 
lo cure ; and on the 16th of September, 1803, Nicholas Bau- 
ended his days, and was buried with all the honors which 
e due to the rank which he had held in the French navy, 
n the composition of the Etat-major, or officers of this expe- 
on, there was one capital defect, and that was in the choice of 
commander-in-chief. Who Nicholas Baudin was, and what 
» his claims to that distinction which the government con- 
ed upon him, in appointing him to conduct a voyage of dis- 
ery, I have not the means of ascertaining ; but judging from 
whole tenor of his conduct, as exhibited in the narrative of 
expedition, and concurrent testimony, it may be said that a 
re injudicious selection could hardly have been made. Want- 
in that sympathy which is an incentive to the sailor's virtues, 
vas characterized by fickleness, selfishness, arrogance and ma- 
ity. To these repulsive qualities may be added that un- 
ided self-confidence which is so frequently the concomitant 
^norancc. Never, it is probable, having made a passage to 
eas of India, and not having profited by consulting the nu- 
us histories of voyages to the eastern hemisphere, he natu- 
concluded, by the inspection of his chart, that the shortest 
) to the Cape of Good Hope was the most eligible ; conse- 
y, after departing from Tencriffe, he stretched along the 
)f Africa, instead of standing to the westward, toward the 
»f Brazil, thereby to profit by the trade winds, which pre- 
those latitudes. The usual obstacles to the direct route — 
currents, and baffling winds, at length forced him to change 
irse. The result of this mistake was the loss of much 
3 time, which materially affected the whole plan of the 
on, as, including a stay of eleven days at Tenerifie, the 
^re one hundred and forty-five days in their passage from 
> the Isle of Prance. 

rant of nautical skill in the commander being now mani- 
ust and dissatisfaction were every where apparent. Forty 
)est seamen deserted. Several of the officers, midship- 
scientific men, resolved to remain in the colony. The 
lart of them had the excuse of indisposition ; but the 
was their sense of insecurity with one whose incapacity 
y been productive of much evil.* 

ieoti^c corps, there rcnminrd in tlie Island, B*W!«y,«»tTOTO>^ivw\ — -^VM^msoaL 
taniista — JBory do JSuiiit Vmceiit, zoolog'ust — ai\d^Vft>ct\,,\*^Tna5!^Vi«x- 
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The general impression is, that as the post of commander in 
chief of a scientific expedition is one of great dignity, so, the 
incumbent must necessarily be presumed to be a man of honor. 
The French government had omitted nothing which might con- 
tribute to the success of the voyage. The magazines of Havre 
were placed at the disposal of tlie commander ; and large sums 
of money were granted him for the purchase of medicines, bot- 
tled wines, spirituous liquors, soup-cakes, preserved meats, essence 
of malt ; in short, every thing which the health and comfort of 
man, exposed to the vicissitudes of an extended navigation, 
could seem to require. But on the arrival of the ships at the 
Isle of France, circumstances occurred which placed the chaiac- 
ter of Captain Baudin in no equivocal light. It was observed 
that upwards of eighty cases and trunks, of what had been sap- 
posed to be ship-stores, were landed and given to the care of an 
individual, who had embarked in the Geographe under the title 
of captain's secretary, but who, in reality, was a business associ- 
ate of the commander.* This man at once set up a shop in Port- 
Louis, for the exhibition and sale of their merchandize, the value 
of which was estimated to amount to upwards of three hundred 
thousand francs ! So says Bory de Saint Vincent, who declares 
that he there saw exposed to sale even the ship's medical stores! 
an act of consummate baseness, which is perhaps without a par- 
allel in the history of maritime discovery .f 

The ships had hardly left the Isle of France, when the com- 
mander ordered all on board to be put upon short allowance ; that 
is to say, to each man half a pound of fresh bread every ten days. 
In place of the ration of wine, to which they had been accus- 



♦ In the pn«»s|K)rt i^ntcd by the Frcndi •rovemmciit to Cnptain Flinders he wv 
cxpres.>ly prohiljitcil fnini enga jibing in any kind uf coninierce. Buudin, it Hhould 
He«ra, liad greater hititude in the jKu^spcut which hr receive<l from the Briti:<]i goT- 
cnnnent; othorwi^ he would not have dareii to make the seientifin oliaracter «if his 
expedition a cloak for commercial K|X'cnlation. ** 11 est bien entendu repeodant. 
i{\i ils ne t*'occuperont d'aucunc* etipece de commerce, ni d<j coutrebandc." For a copy 
of thb* passport, si*e "A Voyage to Terra Austridis,'' voL i, p. 111. 

f Je songeai st'rieuseuM'nt a me m<''nager, ]X)ur etre r^Uibli au moment du depart 
de rrxp<Mlition, qui ])ouvait etre prochain. Une Ixnine sant6 deven:ut d aiitnnt plu? 
nt^cessiiini p>ur C4>nt inner le voyage, que nou!» allions mettre a la voile chinn uii tle- 
niHinient ab-olu do tout ce qui peut titrt* propre A adoucir les degouts d'une longue im- 
vers«''e: no.-* vivros «levaient etre de niauvaiM- <[ualite; nou*? allions, piut-etre al(crd»ns 
de« contn'H's tri*s-n»al«aines, et va.*. (ju'il y avail de plus alannant, c e«t qtf il ne rej^it 
pas d bord uii medicament, en C4is qu'il y eut des malade^ iSan.-* doute, par qui'Iquc 
m<*prise, en di*scendjmt a terre plus de (piatre-vingti* malles* et c«iii>ses nuuxiutkis R 
qui devaient y etre depos-eos, on di'scemlit au^si les medicament de roxpoditii»n, et 
meme des barils de cKms a I'usiige du bord ; car j'ai. depui-», vu vendn- cos objcts 
dans un gnuid magasin nonune ilans ce temjis, a ri>le-ue-Fmnce, lo Mngib<in dc? 
(Jabares. Ce magar^in, trerf-cousiderable et tt-.l qu'on n'en avail jkis vu dans le paw 
depuis la guerre, conten;iit pour la valeur de plus de trois cent mille francs d«' nuir 
chandlse** d'Europe, sur les<pielle«* on gagna deux, irtm ft quatre cent pr.uir cent. 
On (hAnit que ce«« marchandi'^e?' prf»venaient des malles manjuees IJ. qu'on avait <\e 
fcwrquees ac nos navires*. — Voyogf dans Ics Qoatrc* VT'a»^AY»alc« Ittlcs dc* Jl'n 
(TA/riquc, Tome i, p. 186. 
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DEied, they were allowed only three-sixteenths of a bottle of 
Sa.* Buscnit and salt meat were to be their daily food. " A 
nowful prelude to those misfortunes," says P^ron, '* which 
terwards overwhelmed us." 

Immediately after the ships had sailed from Timor for Van 
iemens Land, a vojrage of two months' duration, abundantly 
pplied with water, the usual ration was curtailed, notwithstand- 
jl the remonstrances of the physicians as to the dangerous effect 
an inadequate supply, especially to the sick, who were then 
imerous. Some of the poor sailors, during the tortures of thirst, 
ne induced to drink their own urine If 

Although there was an abundance of ammunition on board of 
B vessels, the commander, on the pretext of economy, would sel- 
m allow the boats' crew to be armed, and sometimes refused arms 
the officers and scientific men, even when the hostile disposition 
the natives was manifest. This prohibition of the means of 
f-defense could admit of no justification ; for the commander 
aid not be ignorant of the sad disasters which had frequently been 
5 result of misplaced confidence in the innocence of savages. 
Captain Baudin's system of discipline was one of extreme 
:idity ; hence when parties were permitted to go on shore, or ex* 
lit ions were despatched on surveys, he was accustomed to pre- 
ibe a stated time for their return, without allowance for difficul- 
8 or accidents. To insure the fulfillment of his commands, they 
\te furnished with provisions and water sufficient only for the 

^ About a f(ill aiid a halt 

■ The fullowiDg observations, in Surg(K)n White 8 JounuU of a voyage to New 
ith Waless are worthy of attention. 

Were it by any means poRsible, people subject to long voyagcfi should never be 
, to a rihurt allowance ot water ; for I ain satisfied that a liberal use of it (when 
id firom the foul air, and made sweet by a niacliine now in use on board his 
\tiXy*9 navy) will tend to prevent a scorbutic habit, as much, if not more, than 
thing we are acquainted witL My own experience in the na>'y has convinced 
f thai when scorbutic patients are restrained m the use of water (whicli I believe 
lever the case but through absolute necessity), and they have nothing to live on 
the ship's provision, all the antiseptics and antiscorbutics we know of will avail 
J Uttle m a disease so mudi to be guarded against, and dreaded, bv seamen. In 
t of his Majesty's ships, I was liberally supj)lied with that powerful antiscorbutic, 
moe of malt ; we had, also, sour-krout ; and besides these, every remedy tliat 
Id be compressed in the small compass of a medicine chest. ; yet, when necessity 
sed us to a short allowance of water, although, aware of the consec^uence, I freely 
omistered the essence, <S:c., rs a preservative, the sciu^y made it«i appeAnmce 
h such hasty and raiiid strides, that all attempts to check it ])rove<l fruitless, until 
d jRntune threw a snip in our way, who spared us a sufficient quantity of water 
lerre the sick with as much as tliey coulcl use, and to increase the ship's allow- 
e to the scsamen. This fortunate and very seasonable supply, added to the free 
of the essence of malt, d'c, which I had before strictly adnercd to, made in a few 
1 BO sudden a change for the blotter in the poor fellows, who had bt^en covered with 
*n Mid livid blotches, that every person on board was surprised at it ; and, in a 
nigfat after, when we got into poit, there was not a man in the ship, though, at 
time we received the water, tin? giuns of some of them were formed into sudi a 
^^ as nearly to envcl<)p the tet'th, but what had every ap^eaxwDCfi <A '^wii^d^^- 
Ui^t J<mrmU,]x 34. Ltmdon, 1790, 4"^. 

wooxD SauMH, Vol VIIJ, No. 28.— Sept, 1 849. ^^ 
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computed period of their absence. These restrictions were a per- 
petual clog to the scientific men, and, in some instances, were near 
causing their destruction. At Sharks-bay, Endracht Land, a party 
of sailors, under the command of Lieutenant Montbazin, wai 
ordered on shore, for the purpose of making salt. PeroHi P^tit 
the portrait painter, and an assistant gardener, accompanied them, 
These three started along the coast for the purpose of making 
collections of natural curiosities. Not returning according to ap- 
pointment, the officer became alarmed for their safety, and des- 
patched persons in search of them. In the mean time a gun was 
fired from the ship, for the recall of the boat. This was a mo- 
ment of anxiety to a generous heart. The search was contiuned, 
although two guns more told what were the dictates of the stem 
commander. At length the poor wanderers, who had missed 
their way, were found when they were on the point of perishing 
with fatigue, hunger and thirst : they had not tasted food or 
water for forty-four hours. Peron could scarcely see or hear, 
and his parched tongue denied him the use of speech. It was 
late in the evening when they reached their boat. The supply 
of provisions was entirely exhausted, and there was not a drop of 
water left to allay their burning thirst. All night long were they 
compelled to lie upon the beach, in a state between life and 
death ; and it was not until the afternoon of the following day 
that they were enabled to rejoin the ship. There were they 
welcomed, however, with that kindness which compassionate 
hearts know how to exercise. One individual alone stood un- 
moved amid the general sympathy, and that one was the com- 
mander himself, who, in a tone of unusual asperity, demanded 
why his orders had not been promptly obeyed. In vain did the 
Lieutenant attempt to justify his disobedience on the score of hu- 
manity; in vain did he point to the pallid countenance, and 
sunken eyes, of those whom he had rescued from death ; his 
crime admitted of no palliation : he was sentenced to pay a fine 
of ten fratics for each gun fired for his recall ; " and this atrocioas 
judgment," says Peron, " he had the audacity to record in his 
journal ! Miserable wretch ! in order to save his life at Timor,* 
I shared with him the small supply of some excellent quinquina, 
which I had reserved for my private use."t 



* The commandcT'r^ diftcaye was a typlius fever, which reduced him 80 low, tint 




cevable opiniiitreU' de notrc Clief k ne jnmuiH prendre & bonl ae **ea rBiaaetLVOL qat 
la quantity de vivres rigoureusenient necessaire pour le temps qu il se proposut de 
coDsacrer & chacune de oes campugues, sans jamais tenir compte dcs oiflScolt^ oo 
dee obstacles impr^vus qui pouvaient en prolonger hi dur^e. Ses memes cakvls 
nroduisaJent des r^sultats non moiiiB d^^plorables sur nos emlwrcations; dMcsM 
mUea Me recevait, en partant, que \ea \vvt\5a v\»MA>asci«siL\. WJ^'xywaihiM poor h 
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Prom the commencement of the voyage the commander con- 
eed a rooted aversion to the scientific corps, and missed no 
x>rtunity of evincing it by neglect or incivilities. It may be 
lily conjectured that a man of uncultivated mind would find 
iself out of place among persons of good breeding, and might 
k to console himself for his inferiority, by an affectation of 
-sufficiency. He was wont to say, that the Institute had 
en him savants who were of no use to him : all he wanted 
I eoUeciors. His officers, he pretended, would have sufficed 

geography and astronomy ; and moreover, that he would 
ler discover a new mollusk than a new island !** 
iuch discourses as these, mingled with occasional sarcasms, 
Bt have greatly tended to wound the feelings of gentlemen, 
iistomed to the courtesies of society, and to that deference 
ich worth and talents are entitled to. The learned botanist, 
Ire Michaux,t was chiefly induced to retire from the expedi- 
I at the Isle of France, by the assurance that his services could 

be appreciated by one who determined the value of science 
the standard of his contracted intellect. 
Lmid so much opposition, so many trials of body and mind, 
I a subject of wonder that the astronomers and geographers of 

expedition performed as much as they did.| Their labors 



bre des honmies qu*clle portait, et pour oelui de^ jours quMls ^talent cens^ 
ir employer k leur niiHsion. II en vtait de nicme puur lea divers campenients 
Dous 6tablistuon8 k terrc. Do I^ ces privatioim p^niolox, qui posaient Bur nous JL 
oindre contrariutd que nous ^prouvions dans no^ operations gdn^rales ou partic- 

n'^tait pas ju^u*au sjt^teme de distribution de I'eau qui ne fdt essentiellement 
ux. Amsi, pour me bonier au can particulier dont il s a^t maiutenant, la ration 
Mdidre etut d*une pinte par honimc. Celte qtiantit^, dejd si m(Mlique pour les 
idns qui reataient A boru du navire, devenait absolnmcnt insuffisante auz besoins 
nuteiots qui, sous lui soloil briilaiit, dvvuient ranier quclquefois des joum^es 
fres ; il en etuit de memo i)our les naturallMtes, qui, par le genre de leurs recher- 
, ^latent oblij^'4 de faire den courses lointaines siir cet plages ardentes. Souvent 
i du bewiii, plus impericnx que la voix de la raison, rdduisait les plus sobres k 
nminer. dans quelques heures, ce qui devait leur ser\'ir pour plusieurs jours, et & 
iDd«>nner uinsi aux an{^>uweH les plas d^chirantes. II n* utait pas, sous des pr4- 
M d'economie mm moins funestes, jusqu*aux armes, jusqu'aux boussoles ineme, 
n ne refu!<At souvent A. nos eml)arcations. 

IDS doute il est pdnible (Favoir de tels d^ails k rapporter ; mais ils int^ssent 
e«entiellement le succ^s on mdmc le saint des navigateurs qui doivent courir 
cme carriere que nou<>, pour que ce ne fQt pas une sorte de crime de les leur 
. — Peron^ Voyaqe df Detoitrerten^ etc^ lome ii, p. 222, note. 
n wStxiA de publier partout que la moiti6 des nienibres de Texpddition ^taient 




s d^couvrir un niollui^que nouveau qu une terre nouvelle. — Bory, Voyage^ tofne i, 
19. 

TWs was the father of the author of the " North American Sylva.** He died, 
oog afterwards, at Madngasoar. while engaged in colU*cting materials for a bo- 
ld nistory of that island. His *' Ilistoire des Chenen de 1' Ain^ri(^ue " and ** Y\ssn^ 
aH- Americana," are worJw of e^fablis<«hcd reputation. 

It kf batjttgt to add that they were ablv seconded in tYitir ex^\oT«XAOT»\i>3 VJcv^ 
n of the Mbipa, particularly by the two i<>eydneta, and ^ de 2&Qin\>Mjki, 
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are an enduring evidence of what may be done by resolute minds 
under every discouragement What the naturalists efTected, in 
spite of similar obstacles, shall be related hereafter. 

There was one part of Captain Baudin's deportment which ib 
inexplicable, and that was his total disregard of those sanitary 
instructions, which had been prepared for him by order of the 
government, especially in reference to means of preventing that 
dreadful disease, the scurvy. The conduct of Captain Flinden, 
on this head, affords a striking contrast. Both were engaged in 
similar explorations in the same seas ; both put into Port Jackson 
for supplies the same season : the crew of one reduced to the ex- 
tremity of misery by sickness and want, that of the other in such 
a state of health — every man doing duty upon deck — that their 
vigor was the subject of general observation.* 

The Geographe remained at the Isle of France upwards of four 
months ; and then proceeded homeward. She stopped at the 
Cape of Good Hope on the 3d of January, 1804. The object of 
this visit was twofold : to procure fresh provisions, and to take 
on board for the menagery of the Museum of Paris, some of the 
rare animals that are indigenous to southern Africa. 

While at the Cape, Peron and Lesueur, the last of the zoolo- 
gists of the expedition, being solicitous of obtaining exact knowl- 
edge on the subject of that anomaly in physiology, the TabHer, 
reported as characteristic of the females of a race of the natives 
of southern Africa ; the governor-general, M. de Janssens, and 
the chief physician of the colony, Raynier de Klerk Dibbetz, lent 
all the assistance in their power to this end ; and the results of 
their investigations were of a more definite character than those 
furnished by preceding travellers. This curious organ or ap- 
pendage, it seems, belongs exclusively to the tribe named Hmu- 
waana or Borchisman ; and is never observed in the Hottentots, 
properly so called. It is visible in infancy ; and increases in size 
with the growth of the body. It disappears by the crossing of 
the Hauswaana with other races.f 

* There was not a single individual on hoard who was not upoa deck, m u ri uu (^ 
the ship into harbor ; and it may be averred that the officers and crew were, gen- 
erally speaking, in better health than on the day we sailed from Snithead» and not 
in less good spirits. — A Voyage to Terra Australis, voL i, p. 226, 4 . 

I Dr. Alant in liis Historical Eulogy of Peron. thus speaks of the Tablieri *!)»• 
puis long-tcnips le tablier naturel attiribu^ aux femmes nottentotes, 6tiUl Tolijet dn 
raisonnements des physiciens d'Europe et des relations contradictoires dea voyagrani 
Les uns en niaient Vexistence ; les autres, tout en Tadmettant, le d^ariyaient de ma- 
ni^es tres-dilferentes. P^ron, apr^ des recherches multiples, reatnnait enfin que 
cet organe singulier n'est ni un repli de la peau du bas ventre, comme on le crojah 
autrefois, ni un prolongement des grandes levres, oonimc Ta dit reoeniment Barrov ; 
mais bion qu'il est un appendice particulier tenant par un pedicule & la oonuninuv 
Bup^rieurc des grandes Icvrcs, s'^Iaigissant et se divisant par le baa en deux fanociMi 
am pendent d'ordinaire, nuus qu'on pent ^carter, donnant ainsi k oette partie oat 
Bgure triangulaire. II recomuut que ccX. oT^;;Biwb «a \xq>>\n% Vattribut g^n^ral et Ym 
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t fortunately happened that there were at the public hospital 
jmpe Town, two females of this extraordinary people, an adult 
. a girl of twelve or fourteen. These were examined with all 
t care which so interesting a matter required ; and Lesueur's 
Mrings of the Tahlier^ the first, probably, that had ever been 
le by a competent artist, illustrated two Memoirs on this sub- 
, which were read to the Institute of France in the year 1806. 
ese drawings, four in number, were afterwards engraved ; I 
not learn whether or not they have been published. I have 
ay possession impressions of the plates, presented to me by my 
r-regrected friend ; and I treasure them as memorials of one, in 
Me society I have passed many a pleasant and instructive hour. 
L stay of twenty-one days at the Cape of Good Hope sufficed 
the objects of the visit ; and on the 24th of January the Ge- 
&phe set sail for France. She arrived at the port of Lorient 
the 25th of March, 1804, after an absence of upwards of three 
rs and five months. The Naturalist had returned to Havre in 
le, the preceding year. 

lumors of Captain Baudin's misconduct had afiected the pub- 
mind, to the prejudice of the expedition ; and even the gov- 
ment appeared to regret that the voyage had been undertaken, 
ler the impression* that, as respects its ultimate objects, it had 



wnu le nom de BottehitmaHt^ et des Hottentots, ioim cclni de H<mtouan^u» 
jeunes fiUes Tapporttint eii naissant, et il ne fait que croitre avec VSige ; il dimi- 
et se perd doiM leA jj^n^rations succcdedvenient produites par le melange des 
woMotMM et defi Hottentottii ordinaires.** 

me three or four yeani after the publication of Dr. Alard's Memoir, an adult 
lie of this race was exhibited in Paris, where she died in December, 1816. An 
lint of her is given in the ** Histoire Naturelle des Mammif^res," by the late 
o Cuvier, after an autoptical eziunination. From this account we extract the 
wing pansagos. 

Lee premieres rccherches durent avoir pour objet cet appendice extraordinaire 
■ Ia nature a fiut, dit-on, un attribut sp^ial de sa raca 

>a le retrouva anssit^t ; et tout en reconnais.<«nt que c'^tait ex€KtfimeHi ce que 
n f Leiweur) avait dewing, il ne fut pas possible d'adopter la thtoie de cet 
uable naturaliste. 

Qd effet le tablier n'est point, comme il Ta pr^tendu, un organ particulier; 
ienrs de ses pr^decessurs avaient mieux yue : c'est un d^veloppement des 



much to be regretted, that, as this illustrious naturalist differed in an essen- 
point from P^ron, he did not support his opinion by figures of the tablier. Of 
loenracj of Lesueur's drawings tnere is no doubt : it is admitted by Cuvier him- 
Mnst we then conclude that the question is settled ? or is it still a moot-point f 
be two figures of the Houswaana woman, which accompany Cuvicr's essay, by 
leans correspond with liis description ; and this is eqmvafent to the assertion, 
they are unnatural or m»t characteristic The head, especially, has scarcely a 
m oC the original A work, professedly scientifiG, should eeem to require more 
itaon to accuracy. 

monff the supplementary platex before mentioned, there hn a medallion portrait 
be aaiilt female Houswaana, who was examined by P^^ron and Dr. Diboetx at 
CSape of Good Hope. This miniature was drawn by Nicolas-Martin Petit, from 
rn; with that care and skillfulness which dwtinji^ish his wotVa axam)^ >Xu6'i\^QBh- 
ons of the ** Yojsf^e aux Terres Australes.** The confk(|;urat\oTv ol Vy\«\««i^S9^ w^ 
iiEflhr io tbrnt of Cuvhr^e %ure8, that one would be tem^A«d tc> VdaKs^ ViM^ 
tMkaa £rom iadividuMla of difibreot racea. 
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turned out to be a failure. On the return to Paris of Piron and 
Lesueur, they experienced a coldness of reception, on the pert of 
members of the Institute, which sorely afflicted them. In a mo- 
ment of despondency, Peron was induced to wish that he had 
never returned. But he soon rallied the forces of his Yigorout 
mind ; and waiting upon some of the prominent men of the 
Academy of Sciences, he begged them to suspend their judg- 
ment until the results of the expedition could be ascertained ; as* 
suring them of his ability to show, that, notwithstanding ail its 
crosses and disasters, it would not suffer in comparison with any 
that had preceded it, since the days of Cook and D'Elntrecasteanx. 

There was but one course for the disheartened naturalists to 
pursue, and that was an appeal to the fruits of their manifold la- 
bors. The collection of upwards of forty thousand specimens 
of animals, which had been sent home from Port Jackson by the 
Natural iste, and the more numerous collection brought in the G^ 
ographe, were at the Museum of Natural History, without an in- 
dication of their intrinsic value. At the instance of P^ron and 
Lesueur, a committee of the Academy of Sciences, consisting of 
Messieurs Laplace, Bougainville, Fleurieu, Lacepede and Cuvier, 
was appointed to examine these collections. In the performance 
of their duty ihey made a preliminary report, the tendency of 
which was to disabuse those public functionaries and Academi- 
cians, who had permitted their judgment to be warped by preja- 
dice or misrepresentation. Finally, at the meeting of the Class 
of Physical and Mathematical Sciences, held on the 9th of June, 
1806, a comprehensive report was made, from which the follow- 
ing summary is taken. 

<^ Of the five zoologists appointed by the government, two re- 
mained at the Isle of France. Two others perished at the com- 
mencement of the second campaign, by diseases contracted at 
Timor. Peron alone was left ; but supported by his invigorated 
ardor, and the efforts of his coadjutor Lesueur, a zoological col- 
lection was made, the extent and importance of which become 
more and more manifest. It is composed of more than one hun- 
dred thousand specimens of animals, several of which will consti- 
tute new genera ; and the new species, according to the report of 
the Professors of the Museum, are upwards of two thousand five 
hundred. If we call to mind that the second voyage of Cook, 
fruitful as were its discoveries, made known not more than two 
hundred and fifty new species, and that all the united voyages 
of Carteret, Wallis, Furneaux, Mears, and even Vancouver, did 
not produce as great a number, — it results that Peron and Lesueur 
alone have discovered more new animals than all the traveling 
naturalists of modern days. 

'' An imperfect method of descri^^tion has hitherto greatly im- 
peded the progress of zoo\og\c8\ Bcveuc^. ^xaN^^xa^ wDtd. «s^ 
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cially several of the Linnean school, have sanctioned this method, 
because it is easy and expeditious. Limiting themselves to pre- 
sent, in a specific phrase, more or less short, certain characters, 
omitting a notice of those which, according to this method, were 
useless for the distinction of the new species from those already 
known, they thereby obtained only relative descriptions, scarcely 
sufficient for the wants of Science at the period of their discov- 
ery ; and which became useless in proportion as new objects re- 
quired new terms of comparison. Peron has avoided this error ; 
and his definitions, founded upon a general and invariable basis, 
embrace all the details of exterior organization of the animal, es- 
tablish all its characters in an absolute manner, and will conse- 
quently survive the revolutions of methods or systems. 

" A description, nevertheless, how complete soever it may be, 
can never give a sufficiently just idea of those singular forms, 
which have no precise term of comparison in objects previously 
known. Correct figures alone can supply the imperfection of 
language. Here, the labors of which it is our duty to render an 
account, acquire a new interest. Fifteen hundred drawings or 
paintings, executed by M. Lesueur, with extreme precision, re- 
produce the principal objects which were collected by his care- 
ful industry, and that of his friend. All these drawings, either 
made from living animals or recent specimens, form the most 
complete and the most precious series of the kind that we have 
any knowledge of. 

" Now we would venture to ask what labor more interesting 
and complete than that in which is comprised so many important 
and new animals ; than that in which all the circumstances of 
temperature, of places, of seasons, of habitudes, of food, have been 
scrupulously observed and collected : wherein all the descriptions 
have been made from perfect individuals, after a uniform and es- 
tablished method ; wherein all the essential objects have been 
drawn or painted in a natural state, with the greatest exactitude, 
and in all their details ; wherein all these same objects have been 
preserved with so much care that there are but few of them of 
which the immediate examination may not serve as a medium 
of comparison and verification, as well for the description as for 
the drawing ! We do not hesitate to declare that such labors are 
infinitely superior to all those of the same nature which have 
hitherto been effected until the present day by any similar expe- 
dition, either of our own country or of foreign nations. 

" The value of the accession to the Museum of Natural His- 
tory has been enhanced, not only by the objects presented to 
Peron and Lesueur personally, by strangers, in the various coun- 
tries they visited, but even by those which they procured at their 
private expense, and for the purchase of which l\\e^ vi^i^ ^Ki\ivfc- 
times obliged to contract onerous debts. They Yv«l^^ t^<^\N^ 
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nothing for themMlvea I a proModing wa mueh tba Bion fHMMii 
u it is wiihmt a precedent amoi^ any of thnr p w dm / Bmen. 

" YoD hB¥e Been by what we hare aaid of the labon of !«• 
anear, that he waa almost every where an aaacaaater in thoaa af 
Piron. The history of Han is not leaa indebud to him. AH Iha 
details of the exiaience of the nattvea have been designed by Uh 
with the most scrupulous accnracy. All their monieal insMH 
ments, those of war, of hunting, of fishing, iheir dotneatic ntv 
ails ; all the pectiliariliea of their clothing, of their omuDenti^ W 
tiieir faabitaliona, of their tombe ; in a word, all that their ttida 
ingenuity has been able to aceompliah, is foand nnited in the no' 
doctiona of this ricillful and indefatigable artist The ptin eq nl 
site of the coasts explored by the expeditioD ; diffsrent nswaflf 
the town of Sydney, the capital of the English colony of Ne« 
South Wales, ita plan, Ac., gire to the Atlas of the Htstarf 
of the voyage, edited by bis friend, a new chaiaoter of impa»' 
tance. 

. " Such are the labors, as nunierotia as they are intereating, of 
which yon have appointed ua to render you an accounL Thef 
receive additional value from the unfortunate circumatancea ia 
the midst of which they were performed. Notwithstanding the 
foresight and orders of the government, privations of every kind 
bore heavily upon all the individuals attached to this great cntai<- 
prise. Diseases extended their ravages among the crews of tba 
two vessels. Of the twenty-three persons presented by yon ts 
the First Consul, for divers scientific researches, three only have 
tsiumed to their native land, after having accomplished the entiis 
voyage. Some, early discoumged, abandoned the expediiitn; 
others have remained sick at different places ; the remainder an 
no more. Surrounded by so many disasteis, Puron and hia ooo- 
atant friend never allowed themselves to be overcome ; at eveiy 
epoch of the voyage they manifested the most honcmbb aUen* 
tion to their duty." 

The testimony of the distinguished men composing the above 
named committee could not fait to receive the apfHObation of tbs 
government ; and shortly after their preliminary report, the Mio- 
iater of the Marine issued orders for the publication of the nana> 
live of a voyage, that it was now evident wonld redonnd to tla 
honor of the nation. And who so fit to edit this important work 
as he whose talents and industry had been so signally disf^ysd 
throughout the whole course of the expedition \ P^ron, then, is 
the character of historian, set to work with alacrity; and aided 
by his indispensable associate, Lesueur, arranged those rich nwltt- 
rials which appear to such advantage in the firat voiunte id dN 
" Voyage des Decouvertes aux Terres Australes." 
A remarkable feature in the \i\«totY ^^ ^^ enterprise i 
JiMlf to OUT reflection. In Ihe cam^(n«»m «& "Qeft « ' 
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it| no precaution, which an enlightened foresight could sug- 
t to ensure success, seemed to be omitted ; and yet, such was 
course of events in the department of zoology, one of the 
minent objects of the voyage, little would have been done 
hout the efforts of two obscure young men, who had been 
mitted to embark in the expedition, more with the view of 
tifying their importunate desire of seeing foreign countries, 
n from any expectation of benefit from their services. With* 
the advantages derived from family connections, from fortune, 
n reputation, Peron and Lesueur had the bravery to aspire to 
jnction, and their endeavors were crowned with signal success. 
Lfter many difficulties, chiefly resulting from the financial em- 
FBssments of the govenuuent, the first volume of the History 
the voyage made its appearance in the year 1807; but the 
B8 by no means contained as many illustrations as had been 
pared for it by Lesueur. This omission was a disappointment 
the public, especially to those who had been favored with a 
w of the invaluable collection of drawings in the possession 
the artist, liable to accidents, and the loss of which would be 
parable.* 

The constitution of Peron shaken by the trials of the voyage, 
« no signs of amendment on his return ; and it was not long 
ore it became evident that a pulmonary affection was the cause. 
I exertions in the performance of his duty, were not relaxed 
reby ; and his second volume was commenced with unabated 
I, until it was ascertained that he was taxing his mind at the 
ense of his physical powers, which would ill afford such an 
lenditure. By the advice of his medical attendants, he was 
uced to undertake a journey to the southern provinces, not in 
expectation of a cure, which he knew was im]X)ssible, but in 
hope that a more genial climate than that of Paris might tend 
mitigate those sufferings which were becoming intolerable. 
I inseparable friend accompanied him to Nice, where they spent 
rinter. But it was apparent that a change of scenes, instead 
being promotive of repose, so greatly needed, serves merely 
I stimulus to exertion. The shores of the Mediterranean pre- 
ted objects too inviting to be resisted ; and Peron engaged 
w in those active pursuits, which his feeble body was unable 
nistain. On his return to P^ris he resumed the narrative of 

When Mr. Lesueur came to America, he brought thene drawings with him. It 
thought at Parin that they ought to have l)ceu depo^ited in tlie hbrary at the 
len of Plants ; and <>ome feclin^i^ was exhibited on thi> occasion, nnioug the Pro- 
in of the Museum of Natural History. In jutttificRtion of Mr. IjOHueiu* it may 
lid, that, as it took him the labor of years to furnish these drawings, the greater 
of which had been merely sketched during tlie voyage, and he rtHruived no com- 
ation for this extra labor, he consequently conceived he lva<l a n^hl tA x^\aasi 
1, £» his private pwperty. llie remedy for thl-i grieyaT\c« "V«ka ^vsrs <Stmw»\ 
ibe government did not care to resort to it. 

»jri> SxHUBB, Vol VIII, Xo, 2S.— Sept, 1849. Yl 
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the voyage ; and had superintended the printing of the thirtieth 
chapter, when he was warned by the last symptoms of his disp 
ease, of his approaching fate. He consequently retired to his na- 
tive village ; where in the bosom of his family, he ended his 
days, on the 14th of December, 1810, in the 36th year of his age. 

The death of Peron, in the midst of his labors, when so much 
remained to be done, occasioned a suspension of the history of 
the valuable discoveries which had been made by him and his 
coadjutor, Lesueur. The regrets of the zoologists of Europe, on 
this event, might have been spared, had Lesueur been enabled to 
turn to account the voluminous materials in his possession ; for 
Peron had bequeathed to him the whole of his manuscripts. 
But the master spirit, who knew how to employ these materials, 
was no more ; and Ijesueur shrunk from a task which his dis- 
heartened mind felt conscious it was unable to perform. 

The duty of completing and publishing the second volume of 
the history of the voyage now devolved upon Captain Louis Frey- 
cinet, the same who commanded the schooner Casnarina, fitted 
out as a tender at Port Jackson, The long interval of nine years 
between the publication of the two volumes should seem to show 
that more than ordinary embarrassments impeded a work of na- 
tional importance undertaken by order of the government. The 
Atlas to the second volume, which ap))eared in 1816, contains 
only maps and plans. At least eight and twenty plates, of vari- 
ous illustrations, although finished, were suppressed : and amongst 
them those before mentioned of the Tahlier of the Houswaana 
African.* 

Lesueur, accustomed for so many years to an intimate associa- 
tion with Peron, became inconsolable at his death. His usual 
occu|)ations no longer afforded him that pleasure they were wont 
to do when there was a kindred mind to participate in them. He 
would fain have sought in foreign countries, that tranquillity 
which was not to be found at home ; but there were domestic 
ties to restrain him : his aged father was living and stood in need 
of his assistance. At length an opportunity was afforded him to 
gratify his desire for travelling, without inconvenience of a pecu- 
niary nature. Mr. William Maclure, then a resident of Paris, 
had projected a voyage to the West Indies, and thence to the 
United States ; and made a proposition to Mr. Lesueur to accom- 
pany him as a travelling com[)anion. The offer was gladly ac- 
cepted; and in the autumn of 1815, they departed from France, 
and arrived at Barbadoes on the 29th of December of the same 
year. They afterwards visited in succession St. Vincent, St 
Lucia, Martinico, Dominica, Guadaloupe, Antigua, St. Christo- 

* In the second edition nt l\\e " Voyavf^* »^v^^ '^v'^<^'* Aiistralc-^," advertiited in 
Bfirtruiid'K cataloi^c for .IwwvaTy, \H^\, \1 \* wCv\ \\wiX \\\«v iKi<i v^^vN.^jj^-ijo uf* 
pULte» ; henoe it U probabliP that Wviwc o^ \\\o Ta>il\rT ^cT<i V\SS5ssA\ Vkkb. -^j^Sa* 
tioik. My supplementary aiUa *w com\HweA ol \.N?«xvVN-v\igi\\. ^\t\f». 
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phers, St. Bartholemew, St. Eustatia, St Thomas, St. Johns, St. 
Croix, with some of the inferior islands. The marine animals 
of these regions afforded ample employment for Lesueur ; and 
among the fishes and the mollnsca he gathered a rich harvest. 

In the latter part of the Spring of 1816, Messieurs Maclure 
and Lesueur arrived in the United States from St. Croix, and 
immediately set out on their travels through New York, New 
Jersey, Pennsylvania, Maryland, Rhode Island, Massachusetts, 
and Connecticut. They finally established themselves perma- 
nently in Philadelphia, where Mr. Maclure was formerly domicil- 
iated, when engaged in the active pursuits of a commercial life. 

The habits of the Americans, [)articularly their domestic econ- 
omy, do not always make a favorable impression upon the mind 
of a native of France, especially when he comes among us with- 
out a knowledge of the English language. Mr. Lesueur, how- 
ever, had no reason to be dissatisfied with his transatlantic resi- 
dence. His reputation had preceded him ; and the cordial wel- 
come which he received from 4he most distinguished men of sci- 
ence of the city, could not be otherwise than grateful to one who 
knew how to appreciate such disinterested kindness. The Amer- 
ican Philosophical Society lost no time in enrolling him among 
its members; and the following year, 1818, he was elected into 
the Academy of Natural Sciences, ai]d tiecame one of the most 
efficient supporters of that rising Institution. 

The branch of natural history which chiefly attracted the at- 
tention of M. Lesueur, when in the United States, was Ichthy- 
ology. In Botany and Ornithology much had been done by 
American Naturalists; but the fishes, which constitute an im- 
portant item in our commercial statistics, had been in a measure 
overlooked; at least the few essays which apf)eared from time to 
time, on this subject, only served to render the deficiency more 
apparent. A systematic work, therefore, upon the Fishes of North 
Arnerica, became a leading object with Lesueur ; and the means 
for the accomplishment of it increased so rapidly as to justify the 
expectations of the friends of natural science of seeing it carried 
into effect. But a coadjutor was wanting in this enterprise, one 
whose literary acquirements should enable him to give that con- 
sistency to the materials of the naturalist, without which they 
woald be of but little avail. A competent associate, then, not 
being attainable, the project remained in embryo. A foretaste, 
however, of these rich materials, was occasionally given in the 
Transactions of various learned Institutions. Of these opuscules 
I shall speak in the sequel. 

Mr. Lesueur, at the instance of several individuals, who were 
desirous of profiting by his skill in natural history painting, gave 
them a series of lessons^ at his private residetice. ¥i.^«\^s>\a>\^\. 
tbeelemeats of drawing to the pupils of two res^eVaXA^fewsa^fe 
seminaries of Philadelphia. His increased incoiiie,b^ \3ft«afc \£L<ea30&> 
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placed him in that state of independence, which is the cardinal 
object of every honorable mind. 

At length the inclinations of Mr. Lesueur were subjected to a 
severe trial. After a residence of nine years in Philadelphia, for- 
tunate in a good state of health, happy in an extensive circle of 
acquaintance, who esteemed and honored him, with active emr 
ployment for his vigorous intellect and his felicitous pencil,— he 
was induced by the urgent solicitations of Mr. Maclure, to joio 
the settlement of Socialists at New Harmony, on the Wabash, 
in the state of Indiana. It was a sense of duty alone which 
govertied him in this determination. If his tastes, if bis feel- 
ings had been respected, he would have been permitted to 
remain where his talents had an appropriate field for exertion, 
and would not have been constrained to forego all the advant- 
ages of a well regulated society, for those imaginary benefits 
to be derived from a condition of association, which had never 
been subjected to the test of experience. The company of Mr. 
Thomas Say, at New Harmony, lended to reconcile Lesueur to 
his lot ; and to mitigate that aversion which the discordant ele- 
ments of the community could not fail to provoke. The two 
naturalists often made excursions together; and found in the 
solitudes of the wilderness those consolations which spring from 
a congeniality of tastes and pursuits. But the attachments of 
friendship were again destined to be severed. In October, 1834, 
Mr. Say ended his days; and this deprivation was the more 
painful to Lesueur, as it seemed to presage the termination of all 
the plans of scientific enterprise which he had fondly cherished 
since his residence in the Western hemisphere. 

A journey down the Mississippi to New Orleans, served for a 
while to divert his thoughts from their gloomy forebodings, but 
failed to suppress them. A return to his native country became 
the subject of his meditations ; still there were difficulties in the 
way, which, for a time, could not be well surmounted. He retraced 
his steps, therefore, to New Harmony, and engaged anew in his 
favorite occupations ; but the charm was broken ; and he saw no 
relief for his harrassed mind, but by abandoning a situation which 
promised advantages that resulted in disappointment and sorrow. 

In the year 1837 Mr. Lesueur bade a final adieu to the Wabash 
and directed his course to New Orleans. There he embarked in 
a vessel bound to France ; and after a prosperous passage, the 
high coasts of Normandy, the remembrances of happy days, were 
visible in the horizon. It is for him who has long been a sojourner 
in distant lands, to judge of the feelings of (me who revisits his 
native country, after an absence of two and twenty years. The 
heart of Lesueur wjis formed of the softest mould ; and when 
the turrets and steeples of his beloved Havre greeted his view, 
his emotions, expressed by Yv\sXe^x%^^\vo'9i^^>dc^ax\\tci<^VM^ 
diminiahed his patnot'ttm, uoi cYwiiXft^^ICA ik;\a^^>x^ ^S.\^\n^ 
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In the month of September, 1838, the writer of this Memoir 
risited Paris; and had the happiness of embracing his old friend, 
vhom he had not seen for thirteen years. Mr. Lesneur was then 
residing at No. 16, Rue Nenve St. Etienne, not far from the Mu- 
seum of the Garden of Plants. He had brought from the United 
States a valuable collection of specimens of natural history ; and 
ill his precious drawings and manuscripts, the fruits of his re« 
learches in his voyage with Peron, and those subsequently made 
in the West Indies, and on the continent of North America. Per- 
haps no individual then living possessed a greater fund of mate- 
rials for works of the highest interest in natural history ; materi- 
ils destined, in a great measure, it is feared, to be useless, for the 
orant of that mind which alone could direct their application. 

Sometime in the year 1843 or 1844, the project of founding a 
museum of natural history in the city of Havre, was set on foot ; 
lod Mr. Lesueur, who had taken a great interest in the measure, 
was looked to as one eminently capable of filling an important 
office in an establishment, which was indebted to his personal ex- 
ertions for much of its favor with the community. In 1845 he 
was chosen Curator of the^Museum ; and he removed to Havre 
in order to superintend the building, which was advancing to- 
wards completion. 

On the 9th of May, 1846, he thus writes to me : '< I hasten to 
icknowledge the receipt of your letter of the 13th of April, which 
reached me via Paris. I am occupied at this time in arranging the 
collections of our cabinet. As my presence is now essential, I 
uve taken a small countrv house, not far from Havre. It is sit- 
lated in a quiet valley, a short distance from the sea, which is 
risible from our windows. Should you return to France, you 
nust come and stay with us. We have a small chamber reserv- 
ed for your accommodation. Come without ceremony, and par- 
ake of our pottage, which you know is excellent. How rejoiced 
[ should be to see you once more! A little omnibus stops daily 
It our door, and you would be spared the fatigue of going and 
coming. Our Museum, with its library, would afford you recre- 
ition in town, and when fatigued you might retire to my apart- 
ment, so that you need not fear ennui." 

The letter from which the foregoing extract is made, derives 
idditional value from the circumstance that it was the last that I 
erer received from my estimable correspondent, whose life was 
near its close, althou;;;h nothing, in his external condition, indica- 
ted such an event. It was his practice to set out early in the day 
From his country residence, for the museum: but on the lith of 
December, the weather being unsettled, and feeling himself indis- 
posed, he resolved to remain at home. During the ensuing night 
tie complained of oppression at the breast ; and a \)Vv^%\c\%w '^^^- 
Kribed hhsters, without suspecting immediate dat\g^e\. ^\v^ ^vdr 
sase was beyond the reach of remedy ; and Yve ex^vt^^ o\i ^ic^ft 
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morning of the 12th of December, 1846, in the 68th year of 
his age. 

The disposition of Mr. Lesueur was social and amicable ; and 
knowing how to accommodate himself to circumstances, he every 
where met that welcome which his simple, unobtrusive manners 
could not fail to secure. Accustomed, from early life, to abstemi- 
ousness, his economical habits became confirmed, when the means 
of indulgence were placed within his reach. But although little 
inclined to self-gratification, he was liberal to others, even in 
cases where prudence would justify reserve. On departing from 
France for America, he placed all his disposable means in the 
hands of his father, among which resources was included the 
pension that was granted to him by the French govemment, 
after his return from the voyage to New Holland. At the death 
of his father, which took place not long after his establishment in 
Philadelphia, an attorney was chosen to manage his pecuniary 
concerns in France ; it being his intention to create a fund, to 
which he might have recourse in case of need. It does not ap- 
pear that he gave himself much concern with respect to this ageu- 
cy ; and on his return to Paris he hatl the mortification to find 
that the agent had betrayed his trust, by appropriating to the use 
of his own family the entire fund, which amounted to the sum of 
forty thousand francs! The feelings of Lesueur were sorely tried 
at this event ; and the wrong was the more sensible, as it was 
perpetrated under the guise of friendship. Notwithstanding this 
heavy loss, at a time of life too, when the infirmities of age be- 
gan to be felt, he had still a remnant left, the produce of his in- 
dustry, which modicum he shared with a brother, whose neces- 
sities were greater than his own. 

At the base of Cape la Heve there is a small valley, in the 
centre of which the humble spire of the Church of Saint Adresse 
strikes the view of the voyager, as he directs his course for the 
port of Havre. Within the precincts of this rural temple repose 
the remains of Charles Alexander liesueur : an appropriate rest- 
ing place for the ashes of one, who, after many wanderings in 
distant regions, was permitted by Divine Providence, to breathe 
his last sigh in the bosom of his family, and amidst those very 
scenes which had awakened the aspirations of his youthful heart 

It was the design of Peron and Lesueur to publish an extensive 
work upon the Medusa, after the completion of the History of 
the voyage to Terra Austral is. The death of Peron interrupted 
the project ; but Lesueur subsequently issued a programme of this 
work, with specimens of the plates engraved and colored after his 
beautiful drawings. It is probable that the great expense attend- 
ing such an undertaking, was the canse of its being abandoned. 

The following is a V\sl of lV\e Nvnui\^% o^ Vi^^w^wt. 
i. In the "Annales du Museum d''^^\%Vo\t^ '^^Vix^Vir i^»sA>Slft 
and 1810, volumes 14 and 15, conpvnxV^ \i^ V^wi^\A\iWK»v«\-- 



Memoir of Charles Alexander Leeueur. 216 

Hntoire g^n^rale et puiicuU^ de tous lea animaux qui compotent la famille des 

Sur les Mouses du genre Equorie. 

Histoire de la fiftmille dee Mollusquefl pt^ropodee. 

Hutoire du senre Firole. 

Xotice Mir lliabitation des animaux marina. 

Notice sur lliabitation des Phoquc«. 

2. In the '* M^moires du Museum d^Histoire Naturelle,'^ by Lesueur 
alone. 

Tome V, 1819. — Xotice de quelques Poissons d6convertA, dans Ica LacH du Haul 
Canada, dunint TEt^ de 1816. 

Tome VI, 1820. — Dewaription de pli»ieurs animaux appartenant aux Polypiera La- 
melliltTes de 3L le Chevalier de Lamarck. 

Tome XV, 1827. — Notice sur deux Et*p«k>efi de Tortnea du genre Trionyx de M. 
Oeoffiroy Saint Hilaire. Two quarto plates accompany this notice ; but die author 
afCerwardrt published five i^hectH, cuntaining twelve figures of the.se Tortoises, folio 
nse, carefully litliographed by liimsclfl 

3. In the ^^Nouveau Bulletin des Sciences, par la Societe Philoma- 
tbique/^ 

Ann^ 1813: — ^Mcmoirc sur quelques nouvuUes csptkM^a d'animaux mollusqucs et 
radiaires dans la M^diterran^e, pr^ de Nice. 

Amie^ 1814 : — Note sur deux Poissons, nun encore d^crits, du genre Callionymo et 
de Tordre des Jugulaircs. 

Sur une nouvelle ci*p6ce d'Insecte du genre Cymothoa de Fabricius. 

M^moire sur quelques Flustres et Cell^iwreH fossiles ; par MM. Desmarest et 



Ann6e 1815 : — Memoire sur I'organisation des Pyrosomes, et sur la place qu'ils 
■emblent devoir occuper dans une claHsification nature lie. Note sur le Botrylle 
4toil£ ; par MM. Desmarest et Lesueur. 

Ann^e 1817 : — ^Description de six nouvelles esptkx^s de Firolcs observ^es, par 
lOL P^TOD et Lesueur dans la mer M^iiterraii^c en 1809, et etablisement du nouveau 
genre Firoloide. 

4. Journal of the Academy of Natural Sciences of Philadelphia — 
articles prepared by Lesueur while at Philadelphia. 

VoL L — Description of six new species of the genus Firola. 

Characters of a new genus, (of the family of Pteropode Mollusca,) and descrip- 
tions of three new species upon which it is formed. 

Description of three new species of the genus Kaja. 

A short description of five (supposed) new species of the genus Munena. 

Description of two new species of the genus Ciadus. 

Description of a new species of the genus Cvpruias. 

An account of an American species of Tortoise, {Tatudo g^^offraphica,) not noticed 
in the systems. 

A new genus of Fishes, of the order Abdominalcs, proposed under the name of 
Oatoatomus. 

Description of four new species, and two varieties, of the genus Hydrargira. 

Observations on several siiedes of the genus ActiniiL 

Description of several ne^ species of North American Fishes. 

Obaervations on a new genus of Fossil shells. 

Description of several new species of the genus Esox, of North America. 

VoL IL — Description of a new genus, and several new s2)ecies of fresh-water 
Pldi, indigenous to the United States. 

DeKriptiona of two new species <»f Exocetus. 

Deecriptions of several new npecies of Cuttle-fish. 

Observations on several genera and species of fisli belonging to the natural fam- 
ily of the Esoces. 

Descriptions of five new species of the genus Cichla of Cuvicr. 

Description of three new species of the genua Sciicna. 

On the ODjku anguUtiL 

Daeriptkm of a Squaliu of^ ycrj hujge gixe, wluch was tsJ^LCU on ilba c»%&\. ^^«^ 
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VoL III. — Dencriptionfl of Hcreral new upecitw of Asciduu 
])e8CTiption of a new species of Cephalopod of the genus Loliga 
On three new species of parasitic Vermes, belonging to the Linoeui semis 
Descriptions of two new species of the genus Batrachoid of Lao^pSe. 
Vol. iV. — Description of several species of the Linnean genus Haia, of North 
America. 

Description of several new species of Holuthuria. 
Description of two new species of the Linniean genus Blennius. 
VoL V. — Description of a new fi!*h of the genus Salmo. 
Description of four new species of Murronophis. 
Description of a new species of the genus Baurus. 

Transactions of the American Philosophical Society, new seriea. 

VoL I, (1818.)~--Description of several species of Chondropterygious Fishes of 
North America, witli their varieties. 

A celebrated naturalist having expressed an opinion that the clifis 
of Normandy were uninteresting, on the score of ort^nic remains ; Mr. 
Lesueur, who was of a different sentiment, undertook an investigation 
of the stratification of the bluff forming Cape la Hkve; and his dis- 
coveries were of a nature to call the attention of geologists to a local- 
ity which had been neglected and decried. In the latter part of the 
year 1843, he published a sheet, entitled, *^ Vues et Coupes du Cap de 
la Heve." This lithographic drawing presents numerous details of 
uncommon interest; and is a pleasing evidence of the versatility of the 
talents of the author. 



Art. XVI. — On the Diurnal Variations in the Declination of 
the Magnetic Needle^ and in the Intensities of the Horizontal 
and Vertical Magnetic Forces ; by William A. Norton, Pro- 
fessor of Mathematics and Natural Philosophy iii Delaware 
College. 

[Continued from p. 55.] 

Besides the phenomena which have now been considered, 
there are two others, to which the laws of the nocturnal loss of 
temperature may be conjecturally attributed, viz. 1. The varying 
humidity of the soil at the earth's surface, attended with a change 
in its specific heat, and — 2. An unequal exchange of heat be- 
tween the atmosphere and the earth, by contact. That the first 
of these is to be rejected from the list of possible causes, will be 
seen at once upon considering that there is no evidence that the 
law of the continued decrease of the loss of temperature as the 
night advances, depends upon variations ig the quantity of rain. 
There is no sufficiently general increase of humidity, except from 
dew, and the fiim of dew is too slight (as we shall see, not more 
than 0'"()l, on the average, in July) to produce any material 
change in the specific heat of an inch, or half an inch, of thick- 
ness of the soil. Besides whatever itifluence may arise from this 
cause may be set down as an effect of dew. 

As (or the second of the above mentioned conjectures, the fol- 
lowing objections lie against \l. \w vVvi ^x^v. \\acA the quantity of 
heat received from the ait by s\m^\^ eotv\»cX, VtvccL>\v^%a>Bt^- 
/ectiy tranquil, is very stnaW, \>y i^^fiow ol*\v&V\^ ^\A\ff9css% 
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poiror. In the aeeood ptace, the obaenrations show that, in the 
enloiMt nights the diminished fall of temperature after midnight 
ia no leas eertain, than when the equilibrium of the air is disturbed 
wad different masses are brought successively into contact with 
Ibe smr&oe of the earth. Again, since this law is observed to 
bold with respect to the temperature of the atmosphere at the 
safth's surfiioe, the air, when agitated in contact with the earth, 
moat loee from this cause less woA less heat as the night progresses. 
Bai this is impossible, since the cooling of the earth's surface, 
fiMim radiaiion, goes on uniformly, and thus the difference be- 
twaen its temperature and the temperature of the air would in- 
MSBse, and therefore the cooling, for the same amount of agitation, 
AKRild increase. In other words, the cooling of the air, attend- 
Ht opon the same degree and extent of agitation, must be uniform. 
UnlesB, therefore, there is generally more wind, or the disturbance 
of the equilibrium of the air extends to a greater height during 
Jkm latter than during the fore part of the night, the law above 
■MitioDed must have some other cause than that under consid- 
nation. Now, as a matter of fact, the observations do not dis- 
okm the existence of any general difference, of any amount, be- 
tiroen the force of the wind before and after midnight. It ap- 
pans from the curves showing the variations in the force o( the 
viod at Philadelphia, that there are slight differences, but they 
mietimes lie in one direction and sometimes in the other. 

lo view of all that has now been stated, it. may be confidently 
iflrmed, that if the cause of the two anomalous facts connected 
with the nocturnal loss of temperature be any meteorological 
phsQomenon, it must be the deposition of vapor from the atmos- 
phen in other forms than that of rain, and chiefly therefore in 
the fona of dew ; and it may be stated farther, that either this 
be the actual cause, or it must consist in variations in the 
t of heat that is returned towards the surface during the 
oMlt, by conduction from below, or, in other words, in the laws 
Df^Oie earth's cooling at night, irrespective of all atmosph^c 
nflneiices. 

VUm result has been reached, it is true, by taking it for granted 
ikat, primarily, it is the temperature of the surface of the earth 
tet varies according to the laws which I have stated, and that 
te temperature of the atmosphere, near the earth's surface, con- 
fanna, of necessity, in its variations, to the same laws, by reason 
of its relations to the earth's surface. This supposition is in ac- 
Borianoe with the notion generally entertained upon this subject, 
nd is not likely to be questioned, but the principles laid down 
in the general discussion preliminary to the present investigation 
nrve conclusively to establish its truth. For it will be seen that 
tha causes which make the nocturnal radiation Irom \}cv^ ^»s>^% 
mio Bpace and the upper regions of ibe aXm<»a>^<^\ft \i!cvv 
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form, will also tend to make the radiation of the air, in the same 
direction, uniform, and on a calm night the radiation from the 
air to the earth ought gradually to increase, inasmuch as the 
difference of temperature of the two ought slowly to increase, 
(radiation alone being considered,) and for small differences of 
temperature the radiation is proportional to the difference. From 
which it appears that the laws in question are not primarily true 
of the temperature of the atmosphere. 

It was also taken for granted that there was no material varia- 
tion in the radiating power of the earth's surface from one season 
to another, by reason of frost or more or less humidity, or changes 
in the state of vegetation or any other cause. That, in point of 
fact, the diminished loss of temperature at night in the winter 
cannot be owing to any such cause as this, will be seen on in- 
specting the following tabular statements. 

Average fall of thermometer from 9 f. m. to 4 a. m. at Philadelphia. 



July, 4*^-40 

August .... 

September, i .... 

October, j 6 00 

Noveml>er, 2 '57 

December, 2 -61 



TSiT 



6^-36 



4 -04 

1 -55 

2 -43 



1M4. 
6^18 
6 -02 
4 -84 
8 -77 
3 -40 
2 -01 



Avrrngf. 



4--«7 
5 -02 
4 -84 
4 60 
2 -50 
2 35 



Mean Diurnal Variations of Temperature at Halle^ GotHngen^ 
Padua, and Forth Leith {near Edinburgh,) 



Jun. 



r 



o 
4-25 



Halle 

Oottingen,. . . .j7'16 

Padua, 6-21 

Forth Leith, ..i2'66 



Feb. 



M«r. 



o 
7-69 

806 

7-271 
3-66 



o 
911 

1200 

9-00 

616 



April. 



14-22 

14-94 

9»« 

10-58 



Mav. 



16-79 

17-78 

13-68 

8-68 



June. 



16-67 

17-46 

12-01 

8-33 



July. 

16°67 

18-02 

16-90 

9-68 



A UK. 



16-05 

18-16 

16-31 

7-68 



Sepf. Oct. ;Ni»v.~ 



14-46 

17-24 

12-45 

8-04 



12-18 

11*55 

8-15 

4-88 



o 
631 

6-08 

9-31 

408 



Dec' 





4-M 

7-40 



It will be observed that the nocturnal loss of temperature 
steadily decreases from August to December, and that there is no 
cause tending to diminish the radiating power of the earth's 8U^ 
face that operates in the same steady manner at all places, during 
this interval of time. 

I conclude, therefore, that the cause of the nocturnal secondary 
variations of the horizontal force must either consist in variation 
in the amount of vapor deposited from the atmosphere, or be in 
some way connected with the upward flow of heat below the 
earth's surface. This upward flow of heat is not attended with 
any variations in the total amount of heat lost, and we therefore 
can connect the secondary variations with it, only by introducing 
some new hypothesis. Besides there exist good reasons for b&- 
lieving that it cannot be the cause of the observed variations in the 
fiocturnal loss of lempeialuie, audi vYv^te,tot^ ^:ax!k\2L<^\.\^>!!(!i^^]iun of 
the secondary variations of lYv^ YvoivLoxvXxii '\\i\fim\V) . \sL^^Dft.%sofe^ 
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ace, it appears from equatiou 4, p. 48, that the loss of tempera- 
re at the surface (/), is equal to the entire loss of heat (L) minus 
^ sum of all the losses of temperature of the layers below the 
irface. It follows therefore, as L is always the same for the 
me number of hours, that / cannot become less unless the sum 
* /', V'^ V'\ &c. becomes greater ; now it is a matter of observa- 
9n that when / is less, V^ V\ V"^ &c., are also less ; the sum of 
» V'^ &c., cannot therefore be greater in winter than in summer, 
aless the number of layers which experience a change of tem- 
srature during the night increases to a sufficient extent to com- 
SQsate for the diminished loss of temperature of those nearer the 
irface. This cannot be the case, for, in the first place the loss 
r temperature of the lower layers is always comparatively trifling, 
od in the next place the depth to which any perceptible cooling 
I consequence of surface radiation extends during the same pe- 
ed of ten or twelve hours, must depend almost entirely upon the 
nigth of the interval. Or, we may arrive at the same conclu- 
ion in another way. In the month of January the amount of 
eat gained during the day is lost during the night. The same 
I true in July. Now the quantities of heat gained during the 
ay are quite different at these two epochs, the one of minimum 
nd the other of maximum temperature, and therefore L must be 
ariable, whereas it is constant. In the next place, although we 
re in want of the systematic observations of the diurnal varia- 
ioos of /, V^ V\ &c., which would enable us to ascertain with 
ertainty whether the sum of V^ V\ &c. varied materially during 
lie night or not, and therefore whether the variations of I are at- 
ributabte to an unequal upward flow of heat ; still, if we assume 
liat the established law connecting the total variations of tem- 
ecature of the different layers, viz., that they decrease according 
> a geometrical progression for equal increments of depth, is very 
eariy true for the variations that occur in any given time, and 
ike f for the ratio of the progression, (derived from the data on 
Bge 45, answering to the depths of 1"^, 2°^, 3">, &c., taking va- 
iation at surface ==15^,) recollecting that the cooling progresses 
t the rate of about \^ inches per hour, we shall find that the 
am of the losses of temperature of the layers below the surface 
p to the hour of 4 a. m. is materially less than twice the sum of 
be losses up to the hour of 10 p. m. — midway between the hours 
f maximum and minimum temperature. It can only be made 
qual to twice this sum by supposing that the fall of surface tem- 
erature is increased very nearly in a two-fold proportion — in 
ther words, that it is proportional to the time, or uniform. This 
saalt does not depend upon the ratio f supposed to be used in 
he calculation, but upon the fact that the losses of temperature 
f the new layens below the depth of 9^^^ ox S^^, «S\^t \^ ^-i*.,^ 
V very aaalL If it be erroneous, it can oiA^ >dq \)«qa\3AR^ ^^ 
w wbkb I have assumed does not accoid w\vYi iacx. Vci'iSesK 
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of all these considerations we may conclude, that the uotion of a 
variable flow of heat toward the surface of the earth fails entirely 
to explain the unequal losses of temperature at night in diflTerent 
seasons of the year, and that it is highly improbable that it has 
any considerable effect to diminish the losses of temperature from 
hour to hour during the night. Indeed all known facts connected 
with the variation of temperature, favor the idea that the laws of 
the nocturnal variation are the result of some cause at the earth's 
surface tending to diminish the amount of heat lost there, and 
producing the same effect as if the radiation varied between ce^ 
tain limits and according to certain laws. This cause cao be 
nothing else than the deposition of condensed vapor from the air 
in contact with the earth. 

Let us now take up the independent inquiry as to what is the 
testimony of observation and experiment in relation to the varia- 
tions in the amount of dew deposited in different seasons and in 
different hours of the night, the actual amount deposited at anyone 
season, and the quantity of heat given out in the condensation of 
the vapor into dew. I find the following statement with respect 
to the first of these points, in Lamp's Cours de Physique, " Dew 
is less abundant before midnight than during the hours which 
precede the rising of the sim. It is more frequent in spring, and 
especially in autumn than in summer." I conceive the meaning 
of the first of these statements to be, that on any individual night 
when the dew begins to fall early in the evening, it becomes 
more abundant towards morning. If this be true, it may arise 
from the fact that there will be sufficient displacement of the air, 
even on what would be called a calm night, to bring about moia 
or less of an exchange of place between the air resting upon the 
surface and that which is posited above this ; and as the cooling 
goes on, these various masses brought in succession to the surface 
will become more and more humid, and therefore more and more 
likely to deposit a portion of their vapor before they give place in 
their turn to other bodies of air. Such currents will be established 
by inequality of surface and of radiation, the irregular action of 
elevated objects, and perhaps other causes. When the air is pe^ 
fectly tranquil, the deposition of vapor might increase towards 
morning by the temperature of the air above the surface becom- 
ing reduced below the dew point, in which case a portion of its 
vapor would be condensed and fall in a fine mist. This undoubt- 
edly sometimes happens, and must be more frequent towards 
morning than before midnight. But there is another way in 
which such a phenomenon may be conceived to arise. The air 
in contact with the earth, and for a certain small distance above 
it, when dew is being deposited is saturated with vapor. Its 
temperature is probably somewhat higher than that of the ground, 
for the variations of temperature ol xVi^ ^toMxAyi^. Ti^\i^^u:Mih 
municated instantaneously to l\ie eii V^x ^X^^^ *^. ^\!>Dii^ vs&ssos^ 



df de# deposited in any small intenral of time will then depend 
not only npcn the vedoction of temperature, which takes place 
io this intmrali bat also upon the diflferenee of temperature be- 
tween the gnmnd and the contiguous air, that obtains during this 
intervaL Now, this difference may increase, as the night ad- 
TaneeSy at the same time that the loss of temperature from radia- 
tkm continneathe same ; and the increase may be more than suf- 
ficient to compensate for the diminished temperature of the vapor, 
and thns the new may be more abundant. It will be seen far- 
dier oo, that even when a small quantity of dew falls during the 
night, a portion of vapor is abstracted from the air to the height 
of eeveral hundred feet We may learn from this fact that we 
cannot derive the variations in the quantity of dew from the ob- 
served variations in the falling of the dew point, noted only at 
one particular height The observations should be made at va- 
Iriooa heights to furnish the data required for such a calculation. 

YFhether the Act really be in accordance with our understand- 
ing of the statement of Lami or not, there can be little question 
that, in the average of weeks and months, there will be more 
dew deposited after midnight than before ; for, besides that we 
have the anthorit^ of Lam6 in support of the assertion, it will 
be observed that it is only when the elevation of the tempera- 
tme of the air above the oew point at 4 p. m., is equal to, or less 
than, the amount that the temperature falls in the interval of 
time between this hour and sundown, that the dew will begin to 
fidl at sundown, and it appeare from observation, that at Phila- 
delphia, the difference between the dew point and the tempera- 
tnro of the air, at 4 p. n., is, on the average, about equal to the 
entile average nocturnal loss of temperature, and is accordingly 
aboat 8^1 more or less, greater than the fall of temperature down 
to the time of sundown. Dew must therefore be much more fre- 
qnent after than before midnight. It is to be observed here, that 
it is not necessary that the humidity of the air should be above 
Ae-mveiiige, in order that any dew may be deposited during the 
ni^it, as may perhaps be inferred from the above statement ; for, 
if it wore not for the heat given out by the falling dew, the tem- 
pentnre would fall much lower ; in other words, the actual loss 
of te m perature is that due to radiation diminished by the heat 
given ont by the condensed vapor. 

Am to the relative frequency of dews at different seasons, it 
moat become greater, from the very nature of things, for the same 
lose of heat by radiation, in proportion as the humidity of the air 
becomes greater ; and therefore must increase from July or Au- 
gust to December or January. It is true, that this increased fre- 
quency in the occurrence of dew, is partially compensated for by 
the diminution in the amount of dew deposited {toth HBXwtdXfA 
air in mgirea time, from the same reduciiou o( Xem?^t^\.\»^^ «& 
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the mean daily temperature becomes lower; but the effect of 
this cause is much less than appears at first sight, for, if leas dev 
falls in any short space of time, at the lower temperature, the 
heat given out will be less, and therefore the cooling will be 
greater. 

We have next to enquire into the absolute amount of dew de- 
posited at any one season. The experiments of Professor Brock- 
lesby, detailed in an article '^ upon the Influence of Color on 
Dew," published in the No. of this Journal for September, 1848, 
furnish data upon which we may base a calculation. The ex- 
periments I shall use are a suite of eleven, made at intervals from 
July 9th to August 4th. Strips of flannel, of the size of from 
15 to 17 '5 square inches, and of various colors, were placed upon 
closely shorn turf, or upon a smooth board elevated six or seven 
inches above the turf, and the amount of dew gained by them 
ascertained by weighing them. The average amount deposited 
upon the pieces of green flannel, in the eleven experiments, I find 
to have b«en 28-1 grains for a surface of twelve square inchea 
This is equivalent to a film of water of the thickness of ji^ of 
an inch. The average is very nearly the same for the other col- 
ors. It is to be observed with respect to these experiments that 
they were made at the season of the year when there is the least 
dew, and that the nights do not appear to have been selected with 
reference to the degree of humidity of the air, for the amount 
deposited on the different nights varies from about 20 grs. to 60 
grs., and the first ten days are included within a space of twenty 
days. They were probably a fair average of the nights that oc^ 
cur at that season of the year. The radiating power of mold 
is 92, and of vegetation over 100, that of lampblack being lOOi 
There is no reason to suppose that the radiating power of flannel 
is materially greater. I shall therefore consider myself entitled 
to assume that on clear nights in July the average amount of dev 
is not less than yj^ of an inch. 

Connected with the question of the amount of dew is that of 
the height in the atmosphere to which the abstraction of vapor 
extends. We may obtain an estimate of the distance through 
which the vapor falls, by observing how much the dew point falb 
near the surface of the earth. At Philadelphia, where the hygro- 
metric observations were made at the height of about four feet 
above the ground, this does not exceed 2^, on the average, in the 
months of July, August, and September. Obtaining the r^uisite 
data, and making the calculation, I find, that to furnish O'b*01 of 
dew at the temperature of 70°, this reduction of the dew point 
must extend no less than 736 feet ; and that this amount of dew is 
equivalent to all the vapor in the air, when the air is saturated, 
within forty-three feet of the earth's surface. In the average hy* 
grometric state of the car (tor Y>o\.Yi djBc^ «xidi\iv^x^'\vSa^Q\iLY half 



aianled with fwpor^ and all the vapor within eighty-aix feet of the 
aurfiiee of the earth woald not oondenae into more than QmOl of 
dew, at the tempeiatim of 7(P. If we euppoee the rise and fall of 
the dew point, occasioned by winda, to bablnoe each other, then the 
aveiage mil will rapieaent the excen of the fall attendant upon dew 
and rain over the lite produced by nocturnal evaporation. The 
aveiage fidl attendant npon dew alone may then exceed 2^ ; and 
die withdmwal of vapor extend to a proportionally leas height. 
We may eonfidently affirm, however, that on a clear night vapor 
naat fidl to the earth's surface from a height of several hundred 
feat. Bat we are not confined to mere inferential conclusions en 
thia point, for, direct observations upon the varying hygroroetric 
alate of the air have been made upon the summits pf the Righi 
and Fanlhom in Switierland, which have established that even 
al aoch heights (4,530 feet and 7,240 feet), the quantity of vapor 
deci aaa sa during the night no less regularly than in the valleys 
fariow. Bat the fidl of vapor doubtless occurs at a height much 
g ps rtei than that of the pomt from which it descends during the 
Didht as iar as the earth's surface. 

What is the amount of heat given out in the deposition of this 
qoantity of dew ? The experiments of Watt, and of Clement 
and Dsaorro es have estaUisbed that when a given weight of va* 
per ia eondensed into water of a given temperature, say 32^ F., 
the qoantity of latent heat disen^tged is the same, whatever may 
be the te m perature of the vapor, and is sufficient to heat the same 
weight of water, at the temperature of 32^, no less than 1 157^. 
Thia then is the amount of latent beat evolved in the deposition 
of dew on a winter night. On a July night it will be lllfiP. 
We may accordingly assume that all seasons of the year it is 
oiora than 1100^ ; aind may therefore conclude that in the depo« 
aitkm of 0^*01 of dew, the heat evolved is sufficient to raise this 
O'^'Ol of water 1100^, and to raise the temperature of one inch 
11^. I do not find the specific heat of mold or soil in any table 
of apecifie heats in my possession, but iu the very extended table 
giviao in Ponillet's Elements de Physique Experimentale, I find the 
apecifie heat of water set down as much greater than that of every 
aolid in the list. It is therefore highly probable that the speci&^ 
heat of the soil is much less than that of water. We may 
aHeogthen this conclusion, and at the same time obtain some ap- 
pmsimation to the element sought, by attending to the specific 
aaafs of the principal ingredients of the soil. These are, of silica 
0*19, of alumina 0*20, and of carbonate of lime 0*21, that of 
water being 1. The specific heat of dry soil is therefore proba- 
bly aboat 0-20. That of soil in its ordinary moist state must be 
aomewhat greater. A somewhat rough experiment gave me 0*41 
fiv the apecifie heat of a mass of earth of medium mov8X\it^^^^\tir 
poaed or mad with m>me day, the den^ty of wYuOcl \ icsv»A 
to be I'A 
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To be able to determine how much the temperature of a gi¥en 
depth of soil will be raised by a giveu amount of beat, we muit 
know the specific gravity as well as the specific heat of the aoiL 
Now the specific gravity of sand is stated to be 1*5, that of clay 
to be 2*2, and that of common earth 2*0. It appears, therefore, 
that the increased rise of temperature of one inch of soil, above 
that of water, by reason of the less specific heat of the soil, 
should be generally pretty nearly counterbalanced by the diminu- 
tion consequent upon its greater specific gravity. But, aa the 
specific heat is doubtless less than 0*5, while the specific gravity 
does not exceed 2, the augmentation will be somewhat greater 
than the diminution, and therefore the heat given out in the de- 
position of 0>°*01 of dew will raise the temperature of one inch 
of soil more than 1 P. If we take the specific heat equal to 0*4, 
according to the before mentioned experimental determination, 
and the specific gravity equal to 2, the efifect of this amount of 
heat we find to be 13^*7. Upon a perfectly dry and sandy soil 
it would not, probably, be less than 36^ (since the density would 
be 1*5, and the specific heat about 0*2). On the other hand, upon 
a clay soil saturated with moisture, it might be as low as 10^. 
But I will suppose for the present, that the heating effect of O^^'Ol 
of dew is no more than 11^ to one inch in depth of soil, and pro- 
ceed to enquire what quantities of dew would suffice upon this 
supposition, to reduce the loss of temperature due to nocturnal 
radiation down to the actual losses observed iu different seasons. 
On referring to the table of annual variations of temperature at 
various depths below the earth's surface, given on page 45, va 
find that the variations at the depths, 1<°, 2<", 3'", &c., form pretty 
nearly a geometrical progression, of which the ratio is about ],* 
(the variations continuing below 8°*, and becoming nearly impe^ 
ceptible at the depth of IS"*). Assuming this law and ratio for 
the nocturnal variations, at the depths of 1»°, 2»°, 3»n, &c., recol- 
lecting that in a night of twelve hours the cooling extends to the 
depth of about 18>°, and taking 12^ as the fall of temperature at 
the surface, which is about the average for the year, and forming 
the progression, I find the sum of the different terms to be 36^. 
This then is the actual loss of heat. Now the average fall of 
temperature at sundown is 2^ per hour. If we suppose this to 
be due entirely to radiation, then, but for the heat given out by 
the dew, the entire decrease of surface temperature in the course 
of the night would be 24^ ; and therefore the entire loss of heat 
would be 2 X 36^ or 72°. To reduce this to 36° the heat given 
out by the dew must be 36^ ; and therefore the amount of dew 
must be about j^^ of an inch. We have then this result; upon 



* TTie true ratio is between \ and \ andneax««X. \a V ^^aJ^^ ^ in preference to4 . 
ma, for reasons that wiU appear Boon, it ''jnSiYi'CT^ l«sio^t«tQa*»x««« Nft^Qnitlrtl. | 
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he suppositions made the average quantity of dew, for the year, 
hat must be deposited in the interval between 5 f. m. and 5 a. m. 
o satisfy the requirements of the theory, is about y J, of an inch, 
ind therefore about three times greater than the actual average 
or July, as ascertained from observation ;---or rather, strictly 
(peaking, about three times greater than the average of the re- 
mits of Professor Brocklesby's experiments, which, it is probable, 
s somewhat higher than the actual average for this month. On 
(lancing at the curves of diurnal variation of temperature for 
1844, (see p. 42,) it will be seen that the average fall of tempera* 
:are about the time of sundown, varies, from one quarter of the 
^ear to another, from H^ to 3°. This difference is probably the 
lesult of the joint action of three different causes, viz., the une- 
pial evaporation that obtains, at this hour, on some days, the un- 
sqnal deposition of dew, at the same hour, on other days, and as- 
censional currents varying in velocity. The first and last, so far 
18 they act, will tend to make the fall of temperature at sundown 
jraater in summer than it would be from radiation alone ; and 
he second tends to make it less than this, perhaps, during the 
greater part of the colder half of the year. It is probable that 
he first tendency prevails over the second, and therefore that the 
iverage loss of heat, from radiation alone, is not greater than 2^ 
)er hour, the average loss of heat at sundown for the entire year. 
1 18 certain that it must be less than 3^. On the supposition that 
t is 3^, the entire loss, from radiation, would be 108^, instead of 
'2P. and the amount of dew required 0'»-06. On the other hand, 
here can be no question that the estimate I have made of the 
ictual amount of heat lost is too high, for it is the sum of the 
rntire variations of temperature of the different layers, to the 
lepth of 18'", in the course of a day, whereas the actual loss of 
leat during the night is equal to the sum of the actual losses of 
he same layers in the course of the night, and the loss of each 
ayer in this interval of time will be less than its entire loss, with 
he single exception of the layer at the surface. From these 
lonsiderations it appears that the average quantity of dew neccs- 
aiy to reduce the average loss of temperature due to nocturnal 
adiation down to the actual average loss, for the year, is certainly 
daterially less than 0>°'06, and is probably less than 0>°'03. As 
o the quantities required for the other seasons, taking the radia- 
ion at 72^, 15*^ for the average nocturnal loss of temperature in 
he interval between the vernal and autumnal equinox, and 9^ 
or fflie same in the interval between the autumnal and vernal 
quinox, I find that the heating effects of the dew during the 
light, in these two periods must be, respectively, 27^ and 45°, 
ind the quantities of dew 0»n04, and 0'°024. The average for 
^uly, to correspond to an average of 0^^0'ii4 fot \\\^ sv^^^tm 
noDths, must be less than 0"i'02, and probably, 3ud^v[v^itQ\£L>\v^ 

Secoxd SamB, Vol Vin, No. 23.— Sept^ 1849. ^^ 



226 Longitude by Mom's AUUude. 

considerable variations in the amount of dew from March to July, 
and especially from July to October, noticed by the casual ob- 
server, should be less than O'^^-Ol, and therefore approziinate to 
the actual average for July, which as we have seen is probably 
something less than 0'"'01. The agreement between theory and 
observation is therefore as close as it could reasonably be expected 
to be, in a case in which there is an uncertainty, within certain 
limits, in reference to some of the numerical results arrived at 
inferentially, and in which the observations have not all that 
completeness and definiteness which is essential to a thorough 
testing of the theory. This is seldom realized except where the 
observations are made for the express object of subjecting a 
theory after it lias gained a foothold in the region of science, to 
the most rigid scrutiny. 

I conclude, therefore, that the heat evolved from the dew, or 
condensed vapor, that falls at night, is nearly, if -not quite suffi- 
cient to reduce the theoretical decrease of temperature due to la- 
diation, down to the amount which actually obtains; and that 
the variations in the quantity of dew' that falls at night, from one 
season to another, are attended with sufficient variations in the 
amount of heat imparted to the earth, to etiect the changes ob- 
served in the nocturnal decrease of temperature during the year. 

As to the general explanation of the effect of dew, I conceive 
that, in the average of months, the amount of dew deposited 
from hour to hour during any one night, and from night to night, 
is in proportion to the humidity of the air, and therefore most 
increase steadily from sunset to sunrise, and from summer to 
winter. I consider that it has been conclusively established, that 
it is only from the varying amounts of heat imparted to the earth, 
consequent upon these varying quantities of dew, that the ob- 
served changes in the nocturnal losses of temperature from hour 
to hour, and from night to night, can possibly result. 

(To he continued.) 



Art. XVll. — On the Method of detennining the Geogrcq^hiad 
Longitude by Altitudes of the Moon ; by W. Chauvenet, Pro- 
fessor of Mathematics in the U. S. Naval School. 

This method has been proposed for the use of navigators on 
account of its practicability with the sextant, and the ease^ith 
which altitudes are observed with that instrument. It can oe of 
little use, however, at sea, where the uncertainty of the data— 
the local time, the latitude and the moon's altitude — ^is such that 
the result of an observation of this kind could rarely be relied 
upon within 30' of longitude.* BwXouV^wd^ with the artificial 
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ly it admits of considerable accuracy, and properly compu- 
f be rendered quite as correct as lunar distances. Indeed, 
Y observers can take altitudes with the artificial horizon 
irrectly th^n they can measure the distance of the moon 
star, it may even prove superior to the '' lunar." With a 
» this application, I propose to point out a slight inaccuracy 
common method of computing the hour angle of the moon 
te altitude, to investigate the amount of this error, and to 
more correct process. 

outline of this method is as follows. With the true alti- 
), the declination (^) and the geographical latitude (9>), the 
igle of the moon (A) is found by the formula 

sin. ft —sin. J sin. q> 

cos.A= • (1) 

cos. o cos. <p ^ ' 

. /cos.J(p4-qp+«)sin.J(p+v-«) 

sm. ^yi= S/ : 

^ ^ sm.j9cos. cp 

rom the known local sidereal time (T) we have the moon's 
tcension by the formula R=TdbA; and corresponding to 
ht ascension, the ephemeris gives the Greenwich time of 
ervation, and consequently the longitude. 
in order to compute the formula (1) correctly, it is neces- 
aliow for the compression of the earth, and in every work 
ractical astronomy that I have seen, we are directed sim- 
educe the horizontal parallax by a quantity that is propor- 
D the diminution of the earth's radius at the latitude of the 
r, and with this reduced parallax to correct the altitude by 
ltd methods. If the vertical line of the observer passed 
I the center of the earth, this process would obviously be 
but the earth's radius and the vertical, making in general 
e, it involves an error in all cases except when the ob- 
s on the equator, (or at the pole,) or when the moon is on 
ne vertical. The amount of this error will be estimated 
ns of the accurate process, which follows. The principle 
process is familiar to astronomers, from the use made of it 
iel, but it does not appear to have been applied to this 
1. 

he altitude be reduced to the point in which the vertical 
ts the axis of the earth, which for brevity we may desig- 
the point P ; and let the moon's declination be reduced to 
le point. Since this point is in the axis, these reductions 
iffect the hour angle ; and since the zenith is not changed, 
employ the geographical latitude, so that we shall have 

sin. « , - sin. ^ , sin. <p 

cos.A, = 7:~TTZ> C-^l 

» cos. , cos. (p ^ ' 

h or, andd^ are the altitude and declinaUon tedL\\.ee.dL\Q>\v^ 

aad h^ is the true hour angle. 



228 Longitude Ay Moon's AUihule. 

To reduce the altitude to the point P. — ^After correcting the 
observed altitude of the limb for the refraction and applying the 
apparent semidiameter,* we have the altitude a, as affected by 
parallax, to correct for which we employ a horizontal parallax n, 
obtained from the equatorial hor. par. n, by the formula 

sin.fT, =Bsin.7r (3) 

where B == -771 — ;— y~ -j-r > » » = -0065466 

and log. B is taken from a table with the argument tp. As this 
table is not given in works on navigation, we may substitute for 
formula (3) the following, obtained by developing B; 

71 J = 7i4-Jcc:rsin.*<p + &c. =:fr4- A^ (4) 

The quantity A^ is very nearly the same with that which is 
usually given as the '^ reduction of parallax," so that we may 
with a slight sacrifice of accuracy, obtain it from a table of re- 
duction, observing however to eidd it to the hor. par. instead of 
subtracting, as in the usual methods. The parallax in altitude it 
then 71, cos. a ^, whence «, = "o + ^iCos-a^. 

To reduce the declination to the point P, — We have the known 
relations 

r, cos. ^, =.rcos. ^ ) .^v 

r, sin. ^, =rsin. ^+ai J ^ ' 

where r = moon's distance from the center of the earth, 
r = " " " point P. 

ai = distance of the point P from the center of the earth. 
a = equatorial radius. 

eesin. 9> 

' =v^(l-.^sin.»<r)=''^^'"-^- 
From these equations we find directly 

a 

sin. (^, — ^)= -fcos.^, =fsin.7ico8.^, 

or with sufficient accuracy 

d^ -^ = £e7Tsin.9)COS.^ (6) 

which is the correction to be added (algebraically, observing the 
signs of q> and ^) to ^, in order to reduce it to the point P. 

These computations are extremely simple and scarcely add to 
the labor of the ordinary methods. As they are not based upon 
rigorously exact formulae, however, it is proper to investigate the 
degree of approximation which they give. 

* Tlie apparent semidiameter will be found with sufficient accuracy for tlie pres- 
ent problem by the usual formula f'sf (l-{-8in.r8in.aQ), where f and f ' are Um 
values of the semidiameter for the center of the earth and the observer respective^; 
but if the square of the parallax is retained in the series and the compresaicm of tM 

earUi also taken into account, a siqbUl cottqc^tx mUi be found whica maj amaont 

to (y^'S8, when th« moon is in tba Mia\]bu 
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rhe expression for the normal (a J or the distance of the ob- 
rer from the point P is 

^"^•'v/(l-Fasin.«<p)-^ 

a, a 

BQce — =Bx-> orneor/y sin. 7r,=B sin. 71 as in formula (3). 

a, a, 

ictly sin. «, is not equal to — j but to — • To estimate the 

IT we have from the equations (6), 

r,=r+atsin. ^ 
ence 

Brith extreme precision, 

«,—(«»)- 7r«i sin. d sin. 1'', 

that (n) found by (3) is in error by the quantity ^r't sin. ^ 
. V, the value of which for ft-6V, ^=29° is only 0"-21 sin. q>. 
To find the error of formula (6) in which the factor B is as- 
aed equal to unity, we easily find that the maximum value of 
-'is about 25^^, and the value of B lies between 1 and 10033, 
that the maximum error in ^, - a is 25'' x 0033 or O^'OS. 
r^inally, to estimate the error of the common method, — In this 
tbod the hor. par. is reduced by the quantity A^r of formula 
and the geocentric declination and geographical latitude are 
ployed in the formula (1). Let a be the altitude that would 
obtained by neglecting the compression of the earth, that is, 
ploying the equatorial hor. par. n without reduction ; a^ that 
ich is obtained by employing tt— A^j and «, that which is 
ained as above, by employing » + A^* Let h, h' and A, be 
corresponding hour angles. Differentiating (1) taking h and 
B variables, we find 

dee cos. a 

dh=^ — z ■' — -?• 

cos. o COS. (p sm. n 

ta'sa— A^rcos. a; therefore substituting cfo= - A^^cos. a=s 
\vt sin. 9 COS. a 

i n COS. ' « tan. <p 
^*= 2 COS. 'sin. A * 
lin, differentiating (1) taking h and ' as variables 

'cos. ^ sin. <r -sin. d cos. <p cos. A 



/cos. o sin. <r -sin. 9 cos. v 
a h=^a ^ COS. ' COS. ff> sin. A 



ss the angle at the moon included by the vertical and de- 
lation circles, we have the relation 

COS. ^sitt. 9 — sin. ' cos. 9 sin. h s^cos. a coa, *!& 



230 Lmgitude i^ Matm'B AUhuU. 

whence (substituting also the value of cP=f ^cos.^) 

f^rcos. aCOS. M 

COS. (p sm. n 
Now 

A'=A+rfA, A.=A-c/A+rf'A 
A'-A.=r2rfA-rf'A 

/cos. a sin. <r — cos. d cos. M\ 

^•''^^•n COS. ^^ cos. 7 sin. A j 

and if A = moon's azimuth, we have the relation 

cos. o sin. ^ = COS. ^ cos. M ^ sin. a cos. ^ cos. A, 
whence 

sin. a COS. a COS. A 

*'"*•=*"• ""^^aliHTA"'" 
which by means of the relation 

COS. a sin. A —COS. ^ sin. A 
is finally reduced to 

sin. a 

The maximum value of i^t ■=eB n sin, q> =^25*' sin. % so that 
the error of the common method may be expressed by 

sin. « sin. <p 

* tan. A 

This formula shows clearly enough that the common method 
is too inaccurate to be generally employed, for the error in the 
hour angle may even exceed 25^', when the moon is within 46^ 
of the meridian or tan. A< I. In the problem here considered, 
however, the error will always be much less, since the obserra- 
tious will always be taken within 45^ of the prime vertical, aiid 
in many cases upon the prime vertical, when the error will be 
nothing. This method then might be used in certain cases, but 
it will be preferable to proceed by the method above given, which 
is always precise, and requires very little additional labor. 

The method of determining the longitude by the moon's alti- 
tude has not the advantage which distinguishes moon culmint- 
tions, occultations, etc., of a direct comparison with similar ob- 
servations in other places, or the same or nearly the same time, 
but like the lunar distance, depends principally upon the accuracy 
of the ephemeris. It must therefore rank as a subordinate 
method, valuable chiefly to the traveller on account of its piao- 
ticability with that *^ portable observatory," the sextant and arti- 
ficial horizon. 

Annapolifl, McL, June, 1849. 
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Abt. XVIII. — On the Electro-Chronograph; by the inventor, 

John Locke. 

1. I PK0P08E first to give some brief definitions of the Electro- 
chronograph, and secondly to correct some erroneous opinions 
which have been formed, and some distorted and faulty publica- 
tions which have been made, with reference to the invention. 

2. A very brief though defective definition of the chrono- 
graph was suggested by the enquiry of a laboring man of this 
place. Sir, said he, is it true that you are making a clock which 
tcill make marks on paper a thousand miles offi This definition 
is true affirmatively as far as it goes. But the sort of marks and 
the use that can be made of them are essential points in the sub- 
ject. It will mark down, at a distance, measured units of time 
representing truly duration by space. I'his again falls short of 
an account of the performance. It marks time in such a maji' 
ner as enables an observer, at any part of the circuit, to mark 
dmcn the exact moment of any event in any other part of the 
circuity be it ever so distant, and that too with the facility of a 
mere touch of the finger. 

3. It is this last item, the manner of the marking, which has 
been overlooked, and being overlooked has caused learned men and 
learned bodies of philosophers to pronounce other inventions, as 
Wheatstone's and Bain's interruptors, or break-circuits, so far as 
electrical interruption is concerned, to be the equivalents of my 
own, when really those interruptors could not begin to perform 
their part of the fimctions of the electro-chronograph. Introduce 
either Mr. Wheatstone's or Mr. Bain's interruptor into my chrono- 
graph instead of my own and not a single observation could be 
recorded with it. Prof. Wheatstone and others had special objects 
in view, and they made excellent inventions to attain those ob- 
jects. They accomplished what they proposed and I have a high 
opinion of their merit. But when my own countrymen attribute 
to them that which they never sought to accomplish, and to 
which they have no claim, it is evident, even in the most charita- 
ble view, that they did not understand the subject which they 
have been so ready to hand over to foreigners. 

4. I will now attempt to point out the peculiarity by which I 
have made it possible to record the exact time of events (astro- 
nomical phenomena) at a distant station by means of a single 
electrical circuit. The marks are made telegraphically on the dis- 
tant paper, or other recipient, while the electrical circuit is closed 
throughout ; the least interruption, though it be of the thick- 
ness only of tissue paper, stops the marking whether it be with 
Morse's machine, which traces a groove in the pa\)et \>^ ^^^^^ 
pointy or by Bain's machine which stains or inks a \\xv% \i^ ^^^- 
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tricity acting on a chemical compound. It is evident that the 
best imprint which a distant operator can make on this marking 
machine to indicate an event, is to interrnpt or disjoin the circuit, 
and thus interrupt the line at that moment being generated. Most 
of the electrical or magnetic clock machines mounted before mine, 
caused only momentary shocks of electricity, leaving the elec- 
trical circuit mostly open and without a current. Had they been 
connected With either Morsels or Bain's recording instruments, as 
mine is, the markings would have been dots and blanks, or Prof. 
Wheatstone's would have marked alternately a line and a blank, 
the blanks occurring in all cases while the circuit is broken and 
held open by the clock. Suppose now, while the clock holds the 
circuit open for a whole second at A, an observer distant a thou- 
sand miles at B, wishes to make an observation at C still another 
thousand miles oflf, what can he do ? He can break the circuit. 
So he can, but the circuit is already broken by the clocks and 
breaking it again in another place makes no change, a blank was 
being generated, and it continues still to be a blank ; for when a 
circuit is broken at one place it is broken in all places, and as re- 
gards electrical action it is, for the time being, a nullity — has 
no existence, and the distant operator can perform no action 
through it. Such were the instruments of Messrs. Wheatstone, 
Bain and others, set forth to a limited extent as the equivalent of 
mine. 

5. The distant operations are confined^ necessarily to positive 
and negative effects, or to lines and blanks^ and while the distant 
clock chooses to hold the circuit open, the operator has no choice, 
he cannot produce a position, viz., a dot or a line. He ia there* 
fore confined to a negative, a blank, which he can command bjf 

breaking a circuit othenvise every where closed. Therefore, in 
order to render the recording of obser-vations, in the distantly 
generated tirne-scale, possible, it is indispensable that the drcuU 
be kept closed as nearly continuously as possible. It is a want of 
attention to the fact that the operator cannot mark lines as well 
as blanks at pleasure while the clock is operating, which hascau** 
ed so many wrong and impracticable views to be taken of this 
question. Such then is the condition of the electrical clock-in- 
terruplor which I have invented. It causes the units of time 
(seconds) to be marked by long lines interrupted by short breaks 
in order that observations may be recorded by longer breaks, the 
punctum of the observation being the commencement of the 
break. 

6. As this commencement will sometimes happen within the 
little break designed to mark seconds, I have devised the Metro- 
tome key, which makes the observation break always of a uni- 
form length, say half of a second^ vrhen its commencement can 
always be deduced from its eud\xv%, w\di ^>ftfcxw^^\ "^^^rsRtb 
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bgpptQi in (he btlor biMk, the ending will be in the 

7. .ThafrUiui ppipt gf the Decesnty of aciicuit neariy contia- 
aandf dioatA, itnxh^t a blind oa«, ia evident from several facta. 

a. 1 H'li uol perceive it deaily myself without some study. 
b. In my corresp<'ndeiice with Or. Bache, he suggested that I 
should improve my iiiveulton by markiitg seconds by dots and 
blanks, when I GX|>laitjed lo him tbe impossibility of doing so 
titiiier tbe conditions assumed, unless by a reverae afrangement, 
generating blanks while tiie circuit isclosied, a thing possible with 
Ali>»e's registering iiislrument, when etill the circuit would be b« 
befoi^, mostly closed, r. Frof. Mitchel, of Cincinniiti, in an 
attempt to auticijiaie me in ihe result of my rasaarches, used an 
iiilerruptor invented by me three years previous, though I pre- 
sume unknown to Prof. M,, and succeeded in marking dots on a 
Morse 611et, The int«rruptor was Ihe pendulum rod swinging, at 
its lower end, through a globule of mercury, the pendulum and 
the mercury being connected with the Iwttery poles. When 
Prof. M. informed me of what hd had been doing, for I knew 
nothing of it until I had finished my invention, \ asked him if 
he had tmprinled observations upon this dotted fillet. He an- 
swered that he had not, but he thought he could do it. I ssked 
him how. He replied that he would bieak the circuit. I remind- 
ed him that breaking his circuit would merely obliterate his dots, 
and asked him how he would mark an event which should occur 
fractionally between Ihe dots. He admitted the impossibility. 
(/. Yafious individuals of good [inainments have ejipressed them- 
selves unable to perceive the ji < aliarilies which I have just de- 
Kribed. e. Une individual e\jjaSBed his iuteotinn of making a 
clock perform chronographically by means of a dotting register, 
t)ut in Ihe execution he found ihe necessity of changing his plan. 

When the cUick is near the ojierator so that he can have au 
i circuit to il, or when he is at the registering instrument so 
he can strike in his observation-marks positively by band, or 
an extra circuit, then a dotting r^istralion can evidently be 
ed. 

By way of further defining the electro-chronograph, pei^ 
me to introduce a brief history of the invention from a work 
h you perceive is printed but not yet pttblished. 

..Hy attvilioD was first drawn jxactically to the subject of the 
abintniuUim of clocks and olectrical machinery foe producing 
■nfiil results, in 1844 and '45. I w&s delivering a course of pop- 
■br lactiuea at Cincinnati on Electrology. My object was not 
atmoch to reduce any thing to a complete system in actual prac- 
tiee^aa to show the essential elements of what was BctuaU^ ^twr 
tieaUe. B»yiog commenced and continued m'j ftl\i&\sa q>( Abkt 

BaccoBBmam, Vcl Vm, No. 23.— Sept, 1849. &0 
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trology under what are called " disadvantageous circumstances,'' 
viz. : without the usual aids of instruments, or of instrumeut 
makers, I was under the necessity of devising and making my 
own apparatus. Under these circumstances, I had accumulated, 
in the shop room contiguous to my laboratory, a very efficient 
and perfect set of tools, among which are the lathe and other 
shop tools made by the distinguished sculptor, Hiram Powers, 
and used by him while he occupied himself as a mechanic at Cin- 
cinnati. Whenever a new principle was announced, I found it 
better to devise and make the apparatus suited to its illustration 
than to purchase the stereotyped models often imperfectly planned 
and worse manufactured. Thus avoiding all servile copying, and 
venturing almost to avoid the trodden paths pointed out by books, 
we drank our knowledge as much as possible from the fonntain 
itself, by appealing directly to nature. This course gave a fresh- 
ness to popular instruction which evidently excited an interest 
and produced an effect proportionate to the intense toil which its 
prosecution demanded. 

During the winter of 1844-45, I had three assistants, viz.: 
Thomas K. Beecher, A.M., and my two sons, John Locke, Jr., 
and Joseph M. Locke, all of whom were extremely expert at 
acquiring mechanical skill, and all of whom became enthusiast!* 
cally active in the execution of instruments, which were thus 
invented, modelled, made, and used by our corps. The exalted 
character of my audience, composed as it was of men of high 
attainment, incited us to the utmost exertion, which was at the 
same time in the highest degree agreeable and yet too severe to 
be long continued.* It was in this course of lectures, when on 
the subject of magnetic or electric clocks, that I devised and 
made two clock-electrotomes, " break-circuits," or electrical "in- 
terruptors," which, so far as I know, were new. I used these to 
show my audience how they might be applied to the several pu^ 
poses of repeating the beats of a clock and of causing a secondary 
clock to move without pendulum or weights at telej2;raphic dis- 
tances. In one of these, the electrical circuit was interrupted by 
a conducting [pendulum swinging at its lower point, through a 
little mercury cup ; in the other a wheel with pins or teeth tripped 
a little tilt hammer and broke the circuit, not by friction, but by 
direct seixiration of contact and restored it by the reverse motion. 
I had read the general accounts of the magnetic clocks of Europe 
and had seen the details of some of ihem,t and I entertained 
objections to ihe frictional mode of making and breaking circuit, 

* That audience inoludud six presiding Judj^es. the President and officers of the 
Medical College of Ohio, the Catholic bishop and priests of Cincinnnti. the officen 
and professors of St Xavier's College, professors and officers of j»ther collegot uti 
im^tituiion'i of learning, with membertt of the profession of nic<licine. 
f BauDB for example. 
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and especially when that friction taxed, either directly or indi- 
rectly, the motion or force of the pendulum ; especially did I 
consider it incompatible with astronomical clock performance, 
that the contact should be a direct friction on the ]3endulum. 
The aboire-named elementary inventions remained unapplied until 
1848-9. 

9. In October, 1848, Coast Surveying Assistant, Sears C. 
Walker, who had some years been determining longitude by 
means of electric telegraphs, the *'time signals" and '^star sig- 
nals" being made by ordinary clock reading and by manual con- 
tacts and breaks of the electric circuit, thereby bringing the dis- 
tant magnet into visible and audible action, applied to me to im- 
prove the means of determining longitude. He pointed out two 
desiderata — one, a means by which the clock itself should close 
and break the circuit, and thus make its beats audible through 
the means of a distant included electro-magtiet — and the other, 
a means by which an observer at one point of a telegraphic cir- 
cuii of wires might start a clock at repose, at any distant part of 
that circuit, at any desired moment, 

10- The former, I informed Mr. Walker, had already been ac- 
complished by the magnetic clocks of Europe, a fact of which 
he did not appear to have been specifically apprised. To accom- 
plish the latter, I devised the means, a thing very easy to be 
done. I informed him also that I had objections to the mode of 
action, so far as I understood it, by which the electrical clocks 
produced their effects, and I was of opinion I could improve them 
by limiting my invention by the following conditions, which had 
occurred to me four years before, viz. : 1st, That nothing should 
interfere in the least with the pendulum, and 2d, That the elec- 
trical current should pass through no part of the proper clock. I 
applied my tilt hammer of 1844, and succeeded quite to my satis- 
faction. The most agreeable point was, that on trial it appeared 
that the electric attachment to my astronomical clock did not 
change in the least its rate of going. This attachment caused 
the electro-magnet to reciprocate audibly and visibly, and would 
bare caused a proper magnetic clock to be moved secondarily at 
the greatest distance to which the wires extend. It fulfilled ad- 
mirably the conditions suggested by Mr. Walker. But this in- 
reution, thus cleared of frictioual contact and of interference 
nrith the pendulum, was still a mere magnetic clock and not a 
* chronograph.^^ In the course of my experiments it occurred 
10 me that by combining two other instruments with this clock, 
viz. : the Morse's Register,* or its equivalent, and a break-circuit 



♦ The term " RegiMter" here, and in several other places w \iBed V> me»xi^^ ^k»di.- 
\ike nmehine which curies forward the fillet of paper, -wYiVle tihe Ttvaigcv<i\.Sxv.^iynf£% 
iMebiae, or the diemical tncen In Bain's, marks tracea upon ^i!be 'pv^ w^ tsiq-^^^ 
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key, I could, at any distance, print or write down on the Morse 
fillet, the time in seconds or other units, represented by lines and 
short breaks ; and print into the time-scale the exact moment of 
an event, by breaking the circuit, and thus causing a blank or 
break to be commenced in the line being generated. The plan 
was immediately drawn, the work execut^, and the actual ex- 
periment made with perfect success. Almost every astronomical 
observer has intuitively felt a desire to have some kind of a chro- 
nograph with which to subdivide a second, and record fraction- 
ally the punctum of his observation. The idea has imdoubtedly 
occurred again and again to the observer, that if he could have a 
disk revolving with exeunt uniformUjf one inch or so per second, 
and he could dot down appropriately in that inch his observation, 
without listening to, or looking at, a clock, it would greatly 
improve both his work and the means of performing it. Un- 
fortunately, this perfect uniformity of motion has never been 
attained. 

1 1. But in the electro- or electro-magnetic chronograph, although 
perfect uniformity of motion is by no means attained, yet the 
error thus arising is diminished to that which is inappreciable. 
For as the velocity, although variable, is measured every second, 
the only error necessarily created is that arising from the change 
of velocity during one second of time, a quantity exceedingly 
small. And even this small quantity may be quite removed by 
findini? its value from the law or rate of change exhibited by 
several consecutive seconds, as indicated by the length of the 
lines i"epresenting them. The mean length of the lines preced- 
ing and succeeding the observation second, will mostly give a 
denominator so nearly of the true value, that, practically, the re- 
sult may bo considered quite perfect. 

12. As the invention was developed and perfected, a copy of 
my journal of the work was currently transmitted to Prof. A. D. 
Bache, IjL.I)., Superintendent of the U. S. Coast Survey, to con- 
sult his opinion of its utility. 

Mr. Bache became so well satisfied of its value that on the 18th 
of December, 1848, he made the request, by telegraphic despatch, 
sent by Mr. Walker, that I would grant permission that he might 
communicate it officially, in the form of a report, to Congress. 
That permission was granted by me, December 20, 1848, and the 
report was made. It seems, the sub-report of Assistant S. C. 
Walker hid already been written, as it was dated December 15. 

13. Letter of Prof. Locke, published in the Cincinnati Dailf 
Gazette of Nov. 30, 1848. 

It will be understood by my last paper on the subject of a 

Clock Register, that two kinds of marking upon the fillet of the 

reiegraph are contemplated. ¥\isX, vYka t^%\8X^t ^< tiaie in horns, 



wmMmmoA mitmj$f made by the clock itielf acting as an au- 
opentoff. Second, the record of any event made by the 
^ Ibe obvnrer, 4ii the midac of the aeoonds, in such a man- 
m to indicate the preciae fraction of a aecond at which it 
ocenned. 

fVrvf, iketh ike AuimnaHe record of time. — By the Automatic 
dock, Ae fitkt will be marked to indicate seconds of time, thus : 



^ Ib this speoimen, Knea and broak$ are represented instead of 
dots and Hues as described in my last. The beginning of a 
psiofite will be indicated by the omission of a break and the run- 
imig together of two lines, thus : 



The middle of this lon^ line is then the beginning of a minute. 
i*be beginning of ten mmutes will be shown by the omission of 
tv^ bireaksi and the beginning of every hour by the omission of 
llliep breaks when four lines will run together. 

jSTecoiicf, of the Manual record of any special evctU. — The com- 
mencemeht of an eclipse, the noon-point of the sun, or of a star, 
or any other event ciesirable to be marked precisely, is registered 
tj mo observer by breaking the circuit at any point by hand : 
tkjs will appear in the fillet thus : 



In this example the event is recorded at fonr seconds and four- 
lBSitt4iUndredrhs of a second, the point [indicating the event] 
iming the commencement of the break. 

' *^e apparent obliteration of the breaks, indicating seconds, by 
oiiiitting two or three [as in indicating the commencement of 
eifeiy ted minutes and every hour] or a blank for a second or two, 
enaates no difficulty, for they can obviously be restored by a pair 
df diridefs. The complete circuit [for this operation] will then 
inelade a battery^ register,* and keys as usual (keys for breaking 
Ihe eireait), and bcmdes these, the Automatic clock. The ob- 
ismr and key must be at the place of [observing] the "event," 
lay at St. Louis, while the other parts may be ever so remote, 
■y at Washington city, or any where along the circuit. 

* ■ 

14 IToser^pliofi of Dr. Locke^e " Chronogrtq^h," from the pen 
of Coaoi Surveff Assistantf Sears C. Wal/^j as re-published in 
ike CmesmtoH Daily GazMe. 

• The following account of this late invention, from an article 
fnniisbed by C<Mist Survey Assistant, Sears O. Walker, to the 
States Gazette, is a perfectly graphic and true picture of 



* See l^ote, page 8SS. 
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the circumstances of the invention. Mr. Walker, having witnesr 
ed the development of the thing here, and leaving on Nov. 19th, 
travelled direct for Philadelphia, where the article appeared on 
Dec. 1st. It is from an eye-witness, while it was fresh in his 
mind, and will therefore be the more satisfactory. 

*' Dr. John Locke, of Cincinnati, has invented a very cheap 
and simple instrument, which can be attached to the same pivot 
along with the second hand of any clock, and which will, when 
put in connection with the telegraphic circuit, make the clock 
beat at the same instant all along the line. 

^^ The hours, minutes and seconds, may be registered on the 
fillet of paper, and by striking on the telegraphic key at the in- 
stani of any occurrence, the date of it is recorded on the same 
paper to the hundredth of a second. This invention will be use- 
ful for many practical purposes. It makes the current of time 
visible to the eye in a permanent record. It does not chanffe the 
rate of going of the most di^licate clock. It will doubtless be ap- 
plied hereafter to many purposes for the advancement of science; 
such as the determination of geographical longitude, in connec- 
tion with transit instruments, the measurement of the velocity 
of sound ; perhaps, if the circuit be long enough, of the lightning 
itself. 

" The mechanical invention is due to Dr. Locke. It is proper, 
however, to remark, that the first suggestion of the use of the 
telegraph line in connection with the determination of longitude, 
was made by Prof. A. D. Bache, the Superintendent of the United 
States Goast Survey, in the winter of 1843-4. 

" The subject has, under his direction, been making constant 
progress towards the perfection of the art. Several thousand 
dollars have been expended in the construction of lenses, instru- 
ments, &rC., and in practical observations for longitude. The 
great desideratum in the work was a telegraphic clock, which, 
without having its performance injured, should register, as Dr. 
Locke's attachment does, the hours, minutes and seconds at the 
stations of the coast survey, in connection with the line. The 
list of requisites* for coast survey operations derived from three 
years experience, was furnished to Dr. Locke under the direction 
of the Superintendent, by Sears C. Walker, the assistant in charge 
of this department, on the 28th of October. The invention of 
the attachment was completed by Dr. Locke, on the 4th of 
November. A model was constructed by Dr. Locke's son, a skill- 
ful mechanician, and on the L5th was attached to an astronomical 
clock, made by Dr. L., with his own hands. The coast survey 

* 'i^}ji«i list of requb«it«8 did not include any RUji^geatiou or hint with r^ard to the 
**pri7iting" or chronofiprapbic mode ot oVwervm^. \v. cuctMsted of the Buggestiom 
specified on page 235, in italic*. 
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w armmemeiit with the Telegmph Company in Cincin* 
itV to extaod their circuit through Dr. Locke's home, on the 
pH^- iat/Lf and the firat experiment waa tried with comptete anc- 
1^ Le( ua give eredit to whom credit is due. Without the 
iiaaTering enterpriae of the superintendent of the coast aurvey, 
Mi. immeaiate deaideratum might not have b^n fixed npon. 
^ban thia waa knowui however, it waa no easy matter to effect 
^1f ithont iojuring the performance of the clock. 
-fThe moat expert clock makera and mechaniciansi and the 
lijiat expert telegraph operators and inventors, including Dr. 
loasa himself, had been consulted. None had aocceeded in a 
iida that waa absolotely satis&ctory. It required the onion of 
flihe arte of electro-magnetism, of clock-making, and of tele- 
tffh leistering in the same person, in order to insure success. 
Ii; Locto had ail the requisites He made the invention. His 

Snoade the modeL it waa attach^ to a clock made by him- 
B waa tried on a register of his own invention and bandi- 
[• He ia, therefore, in every sense, the inventor of the attach- 
" The utility of the invention to the Coast Survey is so 
that one night's work, with the new apparatus and such 
as will necessarily be provided, may perhapa be 
wdi aa much in practical results aa a whole campaign would be 
jlhout it. 

'*' Dr. Locke'a attachment may be made to register far smaller 
ifadiriaions of time than hundredths of a second. Instead of 
m fillet of paper, we may substitute a metallic cylinder, revolving 
tai m baml-organ, with the hours, minutes and aeconds traced 
111 in a spiral line with such precision, that a aecond of time 
mf, be aubdivided into ten thousand par^ all susceptible of dis- 
ael meaanrement with a microscope. Such a portion of time 
aappoaed to be occn|Med by lightning in traveling eighteen 
Aaa. A himdred of them are taken for lightning to travel from 
iislport to New Orleana. One continuous line will next year con- 
nl theae placea. The lightning will then take for its passage 
Una lUO times as long as the smallest portion capable of being 
MBored by Dr. Locke's attachment. E."* 

rSk. Locke's invention consists in part in the evolution of a 
Ijfiaet time-scale, marked not only with seconds or units of time,* 
tf with the larger divisions, as minutes, five minutes, and houra; 
AiniAe entering or imprinting of the exact time of events, as 
jjbwnamical observations, upon the same time-scale by electro- 
Bgnetic or other means, as circumstances may require or permit ; 
lia being done without injuring the rate of going of the clock. 



Ui aitidie WW written br Mr. Walker, Imt was onniifidU^ilbA xic«M\i^\Aa\»^- 
JM. OtmKmtkH ofPbUaMpidtu 



240 /. Locke ott the EltUrthCluronogroph. 

By this invention the observer need not have a clock at his sta- 
tion — only one clock is necessary. 

15. Letter of Prof, Locke to Licfitenant Maury, Director of 
the National Observatory, Washington, D. C, dated Cincin- 
nati, Dec. 13, 1848. 

I enclose to you a specimen of my late invention, the tele- 
graphic-clock for longitude, (now called the electro-chronograph.) 
The clock breaks and closes the circuit in such a manner that 
the seconds are registered in lines about half an inch long, 
with short breaks between them. This is done without any iu- 
terference with the pendulum. To indicate the minute zero, a 
break is omitted when two lines run into one, about one inch 
long. 

Every five minutes, a long line (three seconds) follows the 
minute zero. Of course the five minutes terminates at the minute 
zero. Every hour a similar dash precedes the minute zero, each 
of these dashes is separated from the minute zero by a few dis- 
tinct seconds. At the commencement of an hour the three signals 
come together thus : 

Hour Minule Five Minute ^. ^ 

signal. zero. signal. ObienaUoo. 



Star transits arc marked by blanks or breaks made by a finger 
key under the hand of the observer, (see specimen.) The com- 
mencement of the break is the punctum of time of the obserra- 
tion. As this may hapf^en between the little breaks between 
seconds, and be thus a little (one-tenth second) indefinite, I have 
invented a key which shall measure the breaks and make either 
end available. By scale and dividers these breaks can be meas* 
ured to hundredths of a second. The use of such a clock to de- 
termine longitude on a telegraphic line is evident. It occurred 
to me that it might also be useful in a local observatory as a faith- 
ful and convenient register of observations, and especially as it 
subdivides seconds very accurately. It would relieve the observer 
from ocular and auricular clock trouble, which when there is a 
noise about you is often vexatious. The observer has only to 
watch the transit and press the key at every wire, without ever 
taking his eye from his telescope. If not used as a substitute for 
usual clock readings, it might be a convenient check and auxil- 
iary. If it is thought that it will be useful, it has been proposed 
that two such clocks be made by our government, one for yonr 
Observatory and the other for the Coast Survey. The o{x;ration 
of my clock is as perfect as I could wish, so far as I have 
observed, and the machinery does not appear to, interfere with 
its rate. 

Mostly, in the observations, the hour and five minute signals 
would be of little or no use. av\d m\%\vx \>^ >\vt^N«Tv ^vsSs.^^ action. 



JI^Mi»4» H^ BkOr^^krmmgnfflL 241 

16. Limimami Maurff^B LeUer atmoundng afidalfy Dr. 
tjmsUn «M0iilMf» l9 ih% Hen. John Y. Afofon, Smarektry of 
fk Aovy. (/Vom lAe Naikmal ImtelMgeneer of June Sih^ 
1849, mnd {hiod^ NaHomal Obfernatoryf WoBkingtonf Janvr 
mrm 5, 1849.) 

I have the honor of makiiig kaown to you a most important 
diKOTery for astronomy which has been made by Dr. Locke, of 
Ohio, and of asking authority from you to avail myself of it for 
th0 use and purposes of this Observatofry. 

The discovery consists in the invention of a magnetic clock, 
by means of whkh seconds of time may be divided into hun- 
4iedths with as much accuFscy and precision as the machinist 
with rule and compass can subdivide an inch of space. 

Nor do its powers end here. They are such that the astron- 
omer in New Orleans, St. Louis, Boston, and any other place 
la which the magnetic telegraph reaches, may make his observa- 
tiDii% and, at the same moment, cause this clock, here in Wash- 
in^ra, to record the instant with wonderful precision. 

Thus the astronomer in Boston obs&rves the tmnsit of a star as 
it flits thrcHigh the field of his instrument, and crosses the meridian 
of that place. Instead of looking at a clock before him, and 
DOCii^ the time in the usual way, he touchesa key, and the clock 
ham sobdivides his seconds to the minutest fraction, and records 
tha time with unerring accuracy. 

The astronomer in Washington waits for the same star to 
cmm his meridian, and, as it does, Dr. Locke's magnetic clock 
is aoain touched ;* it divides the seconds and recoids the time 
isr mm with equal precision. The diflference between these 
tvo timm is the longitude of Boston from the meridian of 
Washiiigton. 

The astnmomer in New Orleans and St. Louis and every other 
within the reach of the magnetic wires, may wait for the 
atari and as it comes to their meridian, they have but to 
the key, and straightway this central magnetic clock tells 
Ibair longitude. 

jLDd thus this problem, which has vexed astronomers and navi- 
prtoni and perj^exed the world for ages, is reduced at once, by 
iaaetiiBan i^nuity, to a form and method the most simple and 
saamate. While the process is so much simplified, the results 
«a greatly refined. In one night the longitude may now be 
ihfteiiniiM'd with far more accuracy by means of a magnetic tel- 
igsaph and clock, than it can by years of observation according 
la. any other method that has ever been tried. 



Hw dodk Hidf need not be touched, for it may be a thousand miles away from 
6 b mrwm , Tlie break-circDit key must be toudS^ aa m lA. lAaNirf % iMsiX'^ax^r 
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It is, therefore, well entitled to be called a most important dis- 
covery. It is a national triumph, and it belongs to that class of 
achievements by which the most beautiful and enduring monu- 
ments are erected to national honor and greatness ; and my feel- 
ings of professional pride will not allow me to pass it by, without 
calling your attention to the garland that has been hung about it 
by the navy. 

To the navy belongs the honor of having first applied the mag- 
netic telegraph to the determination of longitude. Five or six 
years ago Capt. Wilkes, of the navy, used it for determining the 
difference of longitude between this city and Baltimore. This 
was the first time it had been applied to such a purpose, and it 
was a great improvement upon the methods which up to that 
time had been used for finding the longitude, for it reduced the 
results down to the accuracy with which the time between the 
ticks of the second-hand could be measured on the face of the 
clock by the eye and the ear. And thus the honor of being the 
first to convert the magnetic telegraph into an astronomical instru- 
ment, and that too into one of great practical value and impor- 
tance, was secured by one of its officers to the American navy. 
Though the errors of the problem were greatly reduced by this 
discovery, there were, however, small sources of error still remain- 
ing, and it remained for Dr. Ijocke, formerly an officer of the 
navy also, to devise a means of eliminating them so completed 
that now there is scarce a trace left in the results, so free are they 
from doubt and uncertainty. The probable error of longitude 
determined with Dr. Locke's clock is brought within such narrow 
limits that if, while the astronomer in St. Louis or elsewhere were 
operating upon the magnetic clock here for his longitude, the ob- 
server in Washington were to move from one instrument to another 
in this building, the fact that he had moved would be made known 
at once, and whether he had moved to the east or the west would 
be told by the clock, and appear in the resulting longitude. 

Dr. Locke was formerly a member of the medical corps of 
the navy, and as such, spent a portion of his manhood and prime 
years of his life at sea. 

It is therefore, not surprising that sailors should be quick to 
lay hold of the problem of longitude through any improved 
means that may be offered for its solution. Every one can see 
the importance of accurate determination of longitude, but sailoTS 
both see Siud feel it. In his letter to me, describing his clock and 
giving an account of its performance. Dr. Locke kindly offers to 
put one in this Observatory. 

It would be of incalculable service and advantage. It would 

increase the accuracy of results, and greatly multiply them in 

numbers. With this clock one observer could do more and better 

work than two can now. Au *\\\w%Vra\ivoxv ol >\v^ 's^vsa ^^ w^h a 



dock joBi Bov oooma I am writing at night, the sky is very 
dear, and it ia the fint fidr night for obaenrations that we have 
had thia year. The wind ia very high, and the obaenrera have 
joaC coBoe in to aay they cannot bear the dock, on that account, 
and tlmefore they cannot observe. Now it ia not necessary to 
hear, or even to see the magnetic clock, and had we one, we 
coold wak qoile aa wdl in windy as in calm weather. While, 
therafore, one of Dr. Locke's magnetic clocks would be of such 
valoe to the Observatory, it would, without at all interfering with 
that valoe, be of incalculable advantage to the public generally ; 
tor wheiever in any part of the country there is a transit instru- 
maot and a line of wires, this clock may be used by the observer at 
that instrament, not only for recording his observations, but also 
IbrdBCamiiniBg his longitude from the capitol of the country ; and 
thna it would without cost or trouble, enable the National Obser- 
vatory to perform a most important part of appropriate duties, 
«Dd a most acceptable service to the world in perfecting the 
gaogmphy of the country, and in affording so many well-deter- 
mined points of departure for the traveller, the surveyor and the 
mnngator. 

17. ne rtjfhf of Lieuienani Mavry^ DirecUfr of the jVo- 
Mktml OiMorvatorff at Woikingionj to Senator Cormn^ of Ohio, 
{dmied NaUomat iHmervaJtmryj Washington^ D. C, February 
17, 1H49.) 

I am this morning in receipt of youn of the 16th inst., in 
whidi you request my opinion as to *' Dr. Locke's claim, and the 
atUity of his dock." 

I oooaider Dr. Locke's invention as one of the greatest im- 
p rovwnents of the age, in practical astronomy. oSier persons 
have invented ^ Magnetic Clocks," but all those clocks, as far as 
I know, beat seconds and leave the astronomer precisely where 
he waa before, aa it ragards the subdivisions of seconds. 

He had by them, as with other clocks, to trust to the eye and 
the ear for the division of seconds. It was a great desideratum 
with astronomers, and an important matter for the world, to ob- 
taiD the means of subdividing the seconds of time with accuracy 
■Dtd certainty, for a second of time, in the determination of lon- 
gitode, ia ecpial to a quarter of a mile. 

Dr. Locke took up this subject where others had left it, and by 
of an attachment to a common clock, by the aid of electro- 
and a common registering apparatus used in tele- 
graphic offllees, devised the means of subdividing accurately and 
with precision, seconds of time into hundredths, or even into 
thonsandtha, if need be. 

Ete has chosen to call his invention a '' Magxielxe 0\q^>l}^ \ 
think ihai m iMiber a miaaofoim i for a clock to be dswetiV} \!ca%- 
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netism, instead of by weights, has been invented in England. 
This is truly a magnetic clock, and Dr. Locke's attachment or 
contrivance for subdividing seconds may be connected with the 
magnetic clock as readily as with any other. At any rate, with- 
out going into the fitness of terms, the expression " Magnetic 
Clock," is not descriptive of Dr. Locke's invention.* But as a 
practical illustration of the value of Dr. Locke's invention, I may 
mention the fact, that we have for four years been making ob- 
servations here continually for the purpose of determining the 
longitude of this place. After we shall have been at work for 
twice that time — ^I might say for a life-time — ^if we succeed in 
determining the longitude of the Observatory within the limits of 
the lot in which the building stands, seventeen acres, we should 
consider ourselves as well repaid for the labor and time employed. 

Now with Dr. Locke's invention, the difference of longitude 
between this Observatory and any other point, reached by mag^ 
netic telegraph, may be determined in one night so closely as to 
show in what part of the building the observations were made. 

And thus, by having one of Dr. Locke's clocks here, this Ob- 
servatory may be connected with every other observatory in the 
country in such a manner as to make all their observations for 
their longitude from Greenwich to other European observatories, 
available for determining our longitude also from the same places. 

It will enable the Observatory in a single night to determine 
the difference of longitude between the capitol to any other place, 
reached by magnetic telegraph, with far more accuracy than it 
can be done without it, and thus enable this Observatory to fulfill, 
in the most satisfactory manner, one of the most important ob- 
jects of a National Observatory, viz : that of perfecting the geog- 
raphy of the country and of affording in different parts of it well 
and accurately determined points of departure for the traveller, 
the surveyor and the navigator. 

It will enable the observers now employed here to do donUe, 
perhaps treble, the quantity of work that they now do, and to do 
it better. 

The instruments require five clocks ; — with Dr. Locke's im- 
provement applied to one of them, all the others may be dispens- 
ed with. 

I might go on in the enumeration of the advantages to the 
public service, the facilities and the powers which this invention 
give the astronomer, were I at liberty to explain the principles 
and give descriptions of the invention in its present state ; suffice 
it to say, that ingenuity has been successfully exercised to such 
an extent in the matter, that, though there be six astronomical 
instruments here, one of these clocks will record the observations 

* Dr. Ijocke't inventkm Vft now caXbadi^^ "^"SX^cto^p^i^viDn^pw^ ^ 



)rfl at the ianMrtime, and the record will oot only show sepa- 
riy the work of each inttrament, bat if the observatioDs be 
BnrapCed by cloods or any other cauae, aa they frequently are, 
rill show upon what wire in the telescope the star or other ob- 
t vaa at the time when the observation was made.* In view, 
•irfbre, of the importance and practical value of this invention, 
attaider that Dr. Locke has been as modest in his claims aa he 
vich regard to his own merits. 



18b. ThB fiftMn ptvpertiei i^tha Chronograph conira9iei 
\:4krwB pamtive propertie9 of the common magnate dock^ a$ 
mfmmieaiod 1o ike iSscralaiy of the Smiihsonian InsHiuiion, 
vdky 1849, (til a kUer 1o Prof. Henry^from the aiUhor^ dated 
mekmglm, March 1, 1849.) 

L am anxious to have your opinion on the subject of my in- 
itiop, and I therefore put down some of its qualities as con- 
Mad with thoaeof other clocks: 

OBDIRABT HAOmCTIC CLOCKS 

L Operate by interruptors or electrotomes. 

L CSause electro-magnets to reciprocate at a distance. 

L bnpel other simpSer clocks. 

L Nwatively, when the secondary clocks become retarded or 

Rpuioed by atmospheric electricity or otherwise, they will re- 

lia eonstantly in error until corrected by some external means. 

I. N^atively, their mechanism is such as renders it impossible 

naa tlMm for recording observations. See Art. 4 and 5. 

Da. LoCKB's KLBCTBO-CHRONOOSUa>H 

L Operates by interruptors or electrotomes. 

L Oauses electro-magnets to reciprocate at a distance. 

t, Impels other simpler clocks. 

L Positively, when the electricity interferes with the current 

the wires, tne time-scale, issued from the Morse Register, and 

licad by my clock, though its evolutions may be temporarilv 

erfered with, yet as soon as the interfering cause is removed, 

II issue in exact correspondence with the clock. 

rhe Blorae Register may even be stopped and the graduating 

the scale be thus interrupted, yet when it is started again, it 

yl not recommence where it left off, but will indicate the then 

ia of the clock. 

% The dial and hands remain on, and the clock can be used 

ocdinary purposes by eye and ear. 



Hm nut of the tnyention to which Lieut Maury alludes In thi« pangrapli, was 
ldsDbAll]r oommitted to him, and has never been made in any denee ^iSic. ^ 
ileaft tbe oflleov of libe If ational Observatory itaeU «re eia\3^^ >a «h ^SDaBE^ ^\ 
U wbioi wm ultaatiUfy be diftiiKtIy aocradited to the pto^^ «».\X»»dBS. 



246 /. Lod:e on the Etectn-Chnmograph. 

6. B7 being connected with the ordinary telegraphic circuit it 
will cause a time scale to be issued at any telegraphic distance, 
said scale being marked by lines or dots* representing seconds or 
other primary divisions of time. 

7. It will mark on the time scale the beginning of every minute. 

8. It will mark the beginning of every 5, 10, 20, &c., minutes. 

9. It will mark on the time scale the beginning of every hoor. 
10. It enables the operator at any part of the telegraphic wires 

to print down either there or at any other place in the circuit, the 
occurrence of any event to the hundredth^ or^ if need fre, to the 
thousandth of a second, a property which the magnetic clocks 
would not possess even if they were connected with the regtste^ 
ing machines. See Art. 4 and 5. 

11. By the 10th property, it enables the astroffomer, from any 
point of the circuit, by a touch of his finger, to print on the time 
scale at any other points of the circuit, a legible and permanent 
record of his observations, accurately as described in 10. 

12. It enables one clock to operate through any extent of com- 
plicated circuits, to generate time scales from all registers included 
in them, and permits separate and independent observations to be 
made and printed into each and every of these time scales, with- 
out any interference with each other, and all this too, with but a 
single circuit, and a single battery in that circuit. 

13. Thus, at two points selected for determination of difference 
of longitude, one clock only is required, and the use of that clock 
is better than two or more, because of the absolute unity or syn- 
chronism which is thus attained. 

14. For an observatory with several instruments, or for any 
number of observatories situated distantly from each other, bat 
one clock is needed, and for reasons named in 13, that one clock 
is better than many. 

15. All this is done without changing the rate of going of the 
clock, and all the above properties have been tested by actual trial 

19. By far the most formal document which has appeared in 
reference to the electro-chronograph, has been the report of Dr. 
Bache to Congress, including the sub-report of Coast Survey As- 
sistant, Sears C. Walker, which last has been published in your 
Journal. 

20. My remarks upon that report will be confined chiefly to 
such points as are known to have produced misapprehensioiL An 
officer of government informed me, that as he underatood the re- 
port of Mr. Walker, the intention, of some parts of it at least, was 
to attribute the invention of the chronograph not to myself, bat 
to another person. 

* One or ibe oOiex Xx^ «i^Y°atoL«a^.« 




2L It ■aeiiM Alt hk report has baeo raDdftred olnenra md un- 
b^jnocH^ by ifae introdactioD of a naw coined word, borrowed ia 
]Mit at lent fiom an flzpnaaion in my letter to the Gazette, 
when { name my inTention the " Aatomatic Clock." Bat Mr. 
Widioer haa nnd the term "aatomatic clock regkter," Dot ex- 
actly in the aenie in which I lued the first part of the phrase, 
nor haa be aind it in a aniform Mtne as is evident fr(»n hia 
eontazl. It waa wall perfai^ aa a matter of taste, to avoid 
iba too fiaqnant intradnction of my own name, but when my in- 
Taolion ia ao oAeo called the "Aatomatic clock Register** aome 
mora inteUigibla phrase would certainly hare been preferable. I 
bava not a ciqiy of ymr Journal before me, and I therefore quote 
from the oriRuwl document as pablisbed by Congress. 

SS. The fUlowing is Mr. Walker's iotrodiiction, p. 2, Doc. 81. 

WaiUt^tOD, D. C, December IS, IBtS. 

" Dtar Sir : I b^ to call your attention to the importiince of 
the nse of an eleetro-msgnetic circuit and an astronomical clock 
in comezioa with Horse's telegraph register for the operations of 
the coast ranrey, and the general purposes of practical astronomy. 
Tour thooghls baTing been first turned to the subject of the use 
of Horae^a electro-magnetic telegrafrfi in the longitude operations 
of the coaat snrrey, in December, 1844, special instructions were 
inoed to me in tbe autumn of 1845. Under these and subBe< 
qoBDt ioatnictions, the operations of 1646, '47 and '48, entrusted 
to my care, have, until near the close of tbe latter year, been con- 
docted without tbe use of the automatic dock regitter. 

** TbB importance of the latter instrument induced you to direct 
. the nucBwary researches to be instituted, for tbe purpose of intro- 
dociag it into use in tbe coast survey service. Several methods 
hare BaoD ■oggested by eminent mechanicians and electro-mag- 
Betiatl. That of Ur. Wheatstone is briefly alluded to in the 
MO e eeJfagi of the Royal Astronomical Society, for 1841, Novem- 
' Mr lOth. The galvanic circuit in his clock, is made and broken 
\f lbs use of a circnlaf metallic disk, put on to the arbor of tbe 
■eeand^ hand. Alternate intervals of a second, or one^ixtieth 
tX tbe circnraference, are made of a non-conducting substance. 
The diak is insulated tmd connected with one pole of a galvanic 
hutery. A delicate B^iug connected with ihe other pole {ncsses 
gently <m thb disk. Thus the circuit is made and broken at al- 
IferDBte seconds. This mode enables tbe primitive clock to con- 
trol the motion of any number of clocks in connexion with it. 
Braty time the circuit ia broken or mode, any receiving clock- 
wfkeul with sixty teeth may be made to advance one second, and 
diia wheel may in the usual way control the minute and hour 
Wheel." 

As Mr. Walker oses tbe term " Automatic g\ocV '^^vAe^'' m 
tbe fidlowiag part of bk report to signify the " Vnn\m%'^&ft'^<^'' 
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of observing, or in other words my own invention, acknowledged 
to be so by bim, it would seem by the above phrase, that Dr. 
Bacbe was apprised of its existence before it was invented, and 
that he directed " the necessary researches to be instituted for the 
purpose of introducing it into use in the coast survey service.'' 
But when Mr. Walker proceeds to say, ** That of Mr. Wbeatstone," 
&c., and again that '' this mode enables the primitive clock to 
control any number of clocks in connexion with it," it appean 
that he uses *' Automatic clock Register" to signify merely the 
common magnetic clock of Europe, or the mere clock intemip- 
tor, and with this interpretation the absurdity alluded to vanishes. 

23. In the next paragraph, Mr. Walker relieves the reader en- 
tirely of all ambiguity by saying, <' I find, as yet, no account of 
the application of these electro-magnetic circuits, and astronomi- 
cal clocks to the purpose of permanently registering the current 
of time on the running fillet of paper, as used in Morsels ElecCio- 
magnetic Telegraph," p. 3. He goes on to state, that " It is, bow- 
ever, this latter combination which we must employ in our tele- 
graphic operations for longitude." 

24. Mr. Walker next describes the various kinds of b^eak-ci^ 
cuits, or clock interniptors, including my own, with reference to 
the connexion with the registering machine according to my 
'Sprinting method," and adds: 

'^I think it is manifest that either method will succeed in prac- 
tice, which alone can test their relative excellence. To Mr. 
Wbeatstone, however, belongs the merit of priority in efTcctiog 
the primary object of causing the astronomical clock to make and 
break the circuit of a galvanic battery, without injury to the ma- 
chinery or movement of the clock." 

I have shown, that none of these interruptors will perfonn 
in connexion with the registering apparatus unless they be esr 
sentially modified. If Mr. Wheatstone's contact wheel were 
made with slight breeches only, thus permitting the circuit to 
remain closed nearly all of the time, and rendering it possible 
to mark the observation, it would answer the purpose well. Bot 
this would be an essential modification, and would make it the 
equivalent of my own invention for the same purpose. Here 
Mr. Walker ought to have given me credit not only for combining 
the clock and the registering apparatus for the purpose of print- 
ing time and observations at a distance, but also for the inven- 
tion of such a clock interruption of electricity as rendered the 
imprinting of observations possible. But I have already shown 
that this has been, in some way, naturally an obscure point, hav- 
ing been overlooked by others besides Mr. Walker. It is un- 
doubtedly the misty point which had so far prevented the inven- 
tion from having been made at aja earlier [>eriod. 



W. The exprnnwDt o( Prof. Hitchel mentioned, p. A, forniah- 
4'a dotted fillet, on which not only wvre do obeerratioos printed, 
■K f« reBMQS which I have previously shown, none could be 
• prioted, under the usual conditions of telegraphic distance, a 
iagle eircnit aud a single battery. 

U, <'0a the 17tb of NoTember last. Dr. Locke'sdelicate astro- 
Msieal clock, of hit own constniction, was supplied with the 
equiaite apparatus made from his drawings by his bod. At the 
qiaase of the coast survey, I directed wires to be put up for the 
acpoee of connecting bis clock with the Cincinnati end Pitt»- 
oig line, about four hundred miles in length. The experiment 
rm eminently successful, and the registering of the seconds of 
■aa OD the ruoniog Met of paper was continued for two hours 
tall the offices akmg the line, much tn the astonishment of the 
ipnaHiiii I send yon a Bpecimen of the graduated fillet of pa- 
•c it eoosista, as you will notice, of an indented line of about 
liue-tuiths of an iiKh in length, followed by a complementary 
Ink apace of about one-tetith. The two make a second of 
IBM, commencing with the beginning of the line." 

*ne abovepaiagmpb, p. 4, ia a clear announcement of facta. 

Here Mr. Walker defines the term " Antomaiic clock Register," 
at he does not say whether ^'graduated fillet" means a fillet 
niduated both with time marks and observations, or merely the 
Boner. He uses the term subsequently, however, including both. 
■d ill that sense it ia equivalent to my electro-chront^raph or 
Iw Printing Method of obaervation. Prof. Wheatstone's inter- 
aptor could not furnish it. 

87. "In order to carry out fully your wishes and instructions, 
t would be necessary that this automatic clock register should 
jalii^uiah iba hours, minutes and seconds. Dr. Locke proposes 
or this purpoae to make the beginning of the ordinary minutes 
■lit one, mfivta of minutes too, of lens of minutes iAm, and of 
IsAMir omitybiiT- consecutive blank spaces. Thus ordinary be- 
fmiingsof minutes have continuous lines of two seconds,j!t>e« 
Ifta^ tens/our, and hvurafive." 

-The above paragraph ia somewhat ambiguous aud conveys the 
laa that the author's patron had anticipated the invention and 
live "instructions" that the "automatic clock register" ohould 
'idiattnguisb the hours, minutes, and seconds." One would sup- 
qiB that this was one of the items in the " list of desiderata fur- 
jsbed to me." 

1 have given the only suggestions which were made to me, 
Dd had I done no more thaii accomplish the objects there pro- 
Med, I should never have claimed to myself the performing 
f any thing worth the eU'ort of recovering. It is true that 
fr. Walker called my atteniion, at that time, lo xhe wiV-yMiV^ 
nd in udiag him to do what he suggested, I puisuedi \\vq %\;^^£.\ 
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still further, and iaveated the electro-chronograph which eapene- 
ded eotirely, the plans primarily enggested to me. Thia inven- 
tion was exclusively my own, and when it was communicttted te 
llr. Walker and to Dr. Bache, they both exprened their agreeable 
surprise ; nor was it without some great effort that I nsade my 
{dans intelligibly understood. It could not for example at first bo 
seen that only one clock was necessary in the operation. Nor has 
the very basis of the whole affair, the ehmed ebrcuiij been praeti- 
OBilly understood up to this moment. Mr. Walker never intended 
such a meaning as has been attached to the passage, tat thst 
meaning is inconsistent with truth, and with his previous state- 
ments. 

28. " The mode of using the register for marking the dale cf 
any event that cannot be determined auiomaiicaUy^ but vfhxm 
occurrence must be known from human sensations, is to tap on a 
break drcuii key simultaneously with the event The begmnipg 
of the short blank space thns registered in the midst of the in- 
dented line of the automatic clock register j fixes, by m permanent 
printed record, the date of the event, or rather the date of tho 
human estimate of the event, as indicated by the tap of the key. 

" For this mode of distinguishing the hours, minutes and sec- 
onds on the fillet of paper, and for the idea of using the bresk 
circuit key, I was indebted to Doctor Locke. This kind of key 
is required by the necessity of having a closed circuit for the reg- 
ieter as much of the time as possible, so that an event occurring 
any where along the line may be instantly recorded on the reg- 
ister." 

In the second paragraph, '< For this mode," &c., instead of be- 
ing credited with the whole combination of the " Printing Meth- 
od" both generally and in detail — ^I am represented as furnishing 
piece work for a master. Mr. Walker acknowledged himself in- 
debted to me for a '^ break circuit key" ! and a mere ^' tilt ham- 
mer" interruptor I suppose. So inconsistent are these expresskxM 
with the frank communication of the same author to the D. S. 
Gbzette, already cited, that I will not attribute them to him, hot 
to some Mentor especially solicitous that Dr. Locke and his in- 
vention should not be *' praised too much." 

The author closes his paragraph by a very proper allusion to 
the necessity of a " closed circuit" as pointed out in my letter to 
Dr. Bache, but he has every where practically disregairded tint 
principle by citing machines which do not fulfill that condition, 
as the equivalents of my own. 

29. '^ The great importance of an automatic telegraph clock 

has often been the subject of conversation between us, but yoor 

chief efforts were, necessarily, directed at first to the means of 

jprocuring it. A hasty glance at the advantages that would resnlt 

irom the certain possession oi «ulc\i «xk \xv&xivxtGk»n\V^vi toade bf 
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Dr. Loeke and myidf on the evening of the 17th of November, 
vtiila wiching its performance for a term of two hours or more. 
Hairing reflected much since, and consulted with my friends both 
in and oiot of the coast survey, I am more and more convinced 
that it is difficult to form an over estimate of its importance in 
wary department (tf practical astronomy that involves the nice 
daiermination of absolute dates, or of their relative intervals in 
time." 

In this paragraph, if we nnderatand ''automatic telegraph clock" 
to mean the chronograph or the '' Automatic clock Register," 
printing time and observations, Mr. Walker represents himself and 
bis patron in such a relation, that the readera of the article under- 
Mand him to say, that it was understood by them before it was 
invented by me. I have no doubt the gentlemen had conversed 
sbout a common magnetic clock which should produce visible and 
sodiUe action at telegraph distances, and this is the only interpret 
tition eonsistent with tli^ other jnroductions of Mr. Walker on the 
iame aabject. 
- 30. On p. 10, the author writes as follows : 

*' I would, for this purpose, respectfully recommend the mouot- 
iog of one of Mr. Wheatstone's, or of Dr. Locke's clocks at some 
eaotial astronomical station," &c. 

Here as elsewhere, the equivalency, which I have shown has 
no existence, has been assumed to be true, and the credit of the 
combination invented by me is also disregarded. Superadding 
the printing or t^gistering machinery to Mr. Wheatstone's clock, 
woaid be using my invention. Even then no observations could 
be registered without first modifying even the electrical ma- 
diinery of that clock to accommodate it to the principle of the 
"closed circuit." 

81. I am certainly indebted to Mr. Walker and to Dr. Bache 
ten acknowledgments of my claim in no way ambiguous or ob- 
aenra. The following as it appeared in the National Intelligencer, 
m the alMtract of Mr. Walker's report, is precisely to the point. 

" Electro-magnetic clocks were invented in England by Mr. 
Wheatstone, about the year 1841. They are described by Mr. 
Steinheil, in Munich, in 1844. They were used to make several 
clocks on the same telegraph line mark the same instant of time. 
The coast survey service has substituted Dr. Iiocke's recent in- 
vention, differing from any heretofore described, and having the 
advantage of furnishing the permanent record instead of the fu- 
gitive indication of the course of time." 

Dr. Bsche also, in his introduction to Mr. Walker's sub-report, 
pL % observes : 

'* I have received from Dr. Locke, of Cincinnati, specimens of 
rseording by his electro-magnetic clock, wh\ch eulueV] ivi^^ ^ 
Iba eottdUkma required by the astronomer." 



263 Curve degeribed bff a Movable PuBey. 

32. To Dr. .Bache and his officers of the coast sunrey, belongs 
the credit of systematic and persevering efforts to determine lon- 
gitude telegraphically ; and incidentally their efforts to improve 
the means of such determination have been the cause of my mar 
king the invention under consideration. Mr. Walker is enthusi- 
astic ; his manner and conversation are exciting, and he was very 
prompt to perceive, appreciate, and make known, the advantages 
of the printing method of observing. His invention of a tel- 
escope with cross hairs multiplied in proportion to the rapidity 
with which observations can be made by my chronograph, is evi- 
dently a valuable one. Indeed in that which is the special de- 
partment of Mr. Walker, the astronomical part of the report, it 
is unnecessary for me to say that he has done himself his usual 
credit. The ambiguities which I have been obliged to notice, 
have been the result of rather a hasty use of a new term, a want 
of a clear perception of the necessity of a closed circuit, and a 
consequent confounding of my invention with the ordinary mag- 
netic clocks, neither intended for printing of observations, nor 
possible to be used as a part even of the mechanism for that 
purpose. 

33. At certain points I have indeed had good cause to feel 
indignant at the course pursued towards me. Men professing to 
be astronomers, have not only asserted their determination to 
use my invention, not only without my permission, but without 
giving me the least credit ; but they have endeavored by all means 
in their power to belittle my claims, and to defeat my political 
friends in procuring that reward from government which in their 
opinion was merited. 

In the last point it appears they have been unsuccessful. How- 
ever grateful it may have been to me that my friends in Congress 
have made themselves fully and particularly acquainted with the 
subject of my labors, and have procured from such high authori- 
ty, a decision in my favor, still I have deemed it incumbent on 
me thus to place in a clear light those points, concerning which 
I h£ul been informed there had been some misapprehension. 



Art. XIX. — On the Curve described by a Movable Pulley ; by 
A. Secchi, Prof, of Nat. Philos. and Mathematics in Cxeorge- 
town College, D. C. 

It frequently happens, that many obvious facts remain uncon- 
sidered during a long space of time, until attention is drawn to 
them by mere chance, and I doubt whether this may not be the 
case with the problem which I now lay before the public. It 
is a fact J (which has been tvo dowbv. o^\aw observed,) that the 
movable pulley when raised, deacnfefc^ ^ cAxw^\\i«x\^aDDL<!^ 
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nncertain whether any one has determined what kind of a curve 
11 fimned. This I diseovered almost three years ago, and the re- 
•olt then seemed so simple and evident that I coald scarcely be- 
lieve that no one had ascertained it before : and for this reason I 
ddayed its pablioation. If the subject has ever been touched by 
any one, it has never I think been considered on so large a scale 
as thiB;^ In the process of the solution it will be seen that besides 
the advantage of a mechanical invention, we have in it a hitherto 
imknown aflbiity between the ellipse and hyperbola and a new 
kind of a general mathematical problem. 

I^roUem. — ^To find the curve described by a movable pulley, 
when the fixed point and fixed pulley are noi in the same hori- 
xontal line. 

Suppoee for the sake of simplicity^ that both pulleys have an 
infinitely small radius ; so that they may be re^urded as points, 
or what is the same that the pulle]rs are rings, through which the 
eoid passes without friction. 

Let A be the fixed pulley, 
B the fixed point ana C the 
movable pulley. BCA is 
the cord that suspends the 
pulley. It is well known 
by the principles of me- 
ehaniee — that a pulley or 
ling, thus suspended, will 
be in equilibrio, when the 
direction of gravity is nor' 
mal to the curve it would 
deaeribe if moved freely along the cord, and always in the same 
vertical plane. But this curve is an ellipse whose foci are A and 
B^ and whose transverse axis =sAC+CB ; and the line of gravity 
being vertical, and the lowest point of the ellipse being the only 
one at which the tangent is horizontal, it follows that the pulley 
will be in equilibrio only at the lowest point C of the ellipse. 

When the cord is pulled, the movable pulley passes successively 
through other positions of equilibrium which are at the lowest 
points of ellipses whose foci are A and B, and whose transverse 
axes are the lengths of the thread from A (through the successive 
poaitions of C) to B. These successive positions will therefore 
be determined precisely as C is determined, and will be on the 
perimeter of an ellipse of a variable transverse axi% and at its 
point of contact with the horizontal tangent. 

By means of these considerations, the proposed problem is re- 
duced to 

Finding the locus of all the points of contact between an el- 
lipae and a straight line, the transverse axis o( \.Yve^\\\\!^\i^\Ck% 
wmmbh; wbilsi its iociioation to the stmigVit \me \% cqi:a\»s>X*« 
tbe dktaoee between the foci being also coritanX, 
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To molra tbii 
[voblflm, ]et us as- 
sume tlie equation 
of the ellipse 







Calling the distance between the foci 2c, we hare b* =^0' — e* ; 
— ^ling the angle of the tangent with the axis ■ and diffenn- 
tiating (1) we hare 

rfy b'x (o»c*)r 

which being constant we pisce equal to m. 

We may now combine (1) aod (8) eliminating • 
From equation (1) we get — 

6> {a'-e") 

y'=^('''-^')= q. (a'-x') 
from (2) : 



n»y 



and 0' = "; 



y* -r'4-yx(— ^'—)-K'=0, which is theequation required— ;3). 

- Comi 
ond ord 



These in the last equation give 



Compering this with the general equation of lines of the • 
' order 



Ay' + Bry+Cjf'+Dy + Er + P-O 
we find B'-4AC = (i^') +4>0. 

Hence the curve described by the pulley is a hyperbola whcM 
centre is the centre of the ellipse, and whose axis is iaclined to 
the axis of the ellipse. 

To determine this inclination and thereby the position vlt tbt 
hyperbola, let <» represent this angle. Then the equations of 
transformation from one set of rectangular axes to another, the 
origin being the same, are 

r=T' cosiv+y' sinu and y=jf'co8"-«'Bin"..,.. 

These values of x and y substituted in (3) which may be tnuit- 
formed into 

will give 
./ . . .2co8«i8in<.i\ ,/ . . . 2co»w»iiii>i\ 
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hich will be the equation of the hyperbola referred to its centre 

006* m ein* « 

(clearing fractions and dividing by cos* m) if 
tan*w+2tan2«ytan«— 1»0, whence 

tan»=-tan2adr\/l+tan*2aa— tan2adb8ec2a, or 

=bl-8inSa 
tanM«B' 



It - 



•l+sin2a 



cos 2a 

2cos*(46<^-a) 



COS (400 -a) 



t C0S2ii "" 2C08(460+a)C0S(460-a)"" C08(450+«) 

8in(90O-r46O-.a]) 8in(46o+a) 

- cos(45o+.) ^--d^q:;rr--M45o+^) 

a similar manner we find the first ralue of tan « 

1 — sin 2a 
tan«=+-^2jj-«+tan(45<^-«). Hence 

tan ws db tan (45<^qca). Therefore 



ai=460-« or =l8(y^-(46o+«). 

he difference between these two values is 90^. Therefore if 

6 first value is the inclination of the transverse, the second is 

At of the conjugate axis. 

Since a is the angle made by the axis of the ellipse with the ho- 

Km, and » that made by the axis of the hyperbola with that of the 

lipse, (iH+a) is the inclination of the axis of the hyperbola to the 

irizon. But o#+a==(46° - a)+a=:46° : therefore its axis makes 

1 angle of 45^ with the horizon, and is entirely independent of 

e inclination of the line of the foci to it — which is remarkable. 

It may also be shown that this 

rperbola is equilateral, and con- 

qoently the vertical line MOM' 

id the horizontal POP are its 

ymptotes ; because, observ- 

gthat sin*ei--cos*o>s=cos2tti; 

iin« cos«3ssin2w, and substi- 

ting for « its value (45^ -«), 

e coefficient of a/* will be re- 

, ^ ^sin2w 

iced to -cos 2w-r— 2^=Hsm2a 

cos2« sin* 2a+co8* 2* 
" sin 2a ^ 



tan 20"" 

-;---o"> and that of y'*, to + . o 

sm^ ^ ' *^8m2« 




* Sid (45"-f^)a^^ (ooe a+sin a) ; Bqnaring, 2 edn > (45"4-a)a=ooe > a-ffifat* o-f 2 ehiq. 
i««sl+sin2a. Hence l-H>in2a=28in«(45®+a)=acoft4i4^^-aV 
f SeoM^40^-f0;<»i('4/^<>-a;=2(8iDS 45<> un9 a~co8i 45*" omt a>=:%c^ 

tmsa}Lt(^M eot2a»eo92ci. Hence 0OB2as20(Mi(4&^-V'>''^ co^V^V* -*^ 
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Equation (4) thee becomes ;F^iH2;+^j^^2;=l (») 

aimiBPf giTfls the greatest axes of the hypertxda. 

The principles of this aolotion may be applied to aareral othtr 
ptobleois of the same kind. If it were pcopoeed, for example, to 
find the loctu of all the points of contact of a straight line with 
a hyperbola whose foci are fixed, and whose transreree axis varia 
continually, whilst the taogeot to the succeasire hyperbolas makes 
a constant angle with the axis. 

In the same manner as in the preceding problem, ve hare: 

9' »• , *(<:' - a' ) 

-J— ^=1..,. o*=c'— a"....i«« — — ; — _.. whence we obtain 

the same equation (4) and consequently the same curve. 

To account for this identity of solution we must remark, that 
the moTable pulley C may be regarded as a poiot of the hyper- , 
bola whose foci are A and B ; and the direction of gravity, al- 
ways bisecting the angle ACB of the lines draws to the foci, i> | 
tangent to the curve at C. ' 

Now this line makes a constant angle with the line of the foci; 
therefore the curve described by the movable pulley may be dete^ i 
mined by finding the locus of the points of contact of a variable hy- | 
perbola with a right line making a constant angle with the axo. j 

This result shows a new relation between these two conic SBO* 
tions which are already well known as kindred. 

A new field is now open for many problems of the same d^ 
scription, but perhaps of no very useful application. 

As for parabolas whose parameter varies continually and wbosB 

equation is, y" =px, we have m= ^= „ ._, i the resultiDg ^ 
cus will be the straight line y =mnx. 

For ellipses and hyperbolas of higher orders — ±r^=l 
the solution will be an equilateral hyperbola of the same gpecia. 
This when 6'=a'=f:c* ; and 0=45° (which makes m=l) il 

— _^ 
c" c" 

For the curve (x'+y'y=-a'if'+b'y', (wh«ch is that of thi 
OTihogonal projection of the centre of the ellipse on the tangent) 

«Snd '•+r "'•,[,+—) 

supposing between a, b, and c, the same relation as in the ellipse. 
For the circle, m being independent of r, the problem is inde- 
terminate: but it will be easily understood — that the locus is ■ 
light line coinciding with the radius continually diminishing. 
The practical application of \\v» \«^'b\em towi mmetimes bi 
intenating: becuise by setUm%coOT«»MXi>Xi >^»faa&\«^a&«k 
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fixed pulley, a body can be raised and transported to a new 
ition, withoot the use of comidicated machinery. 
?or this purpose let the body rest at C, and suppose we wish to 
Mpoct it to m. Regarding the pulley and body as points, the 
•tkm is reduced to finding an equilateral hyperbola passing 
Hugh the points C, m, and B. The angle a, c, and the position 
Ikie centre must be determined with regard to the point C. 
'^Bt u and « be the coordinates of the point C : and through 
rpoint take two rectangular axes cr', ojf'j one parallel to the 
laoQ and the other perpendicular to it ; ti and v will also be 

cooidinates of the centre O of the hyperbola relatively to 
Dt G. Since the axis of the equilateral hyperbola (see (6)) 
km an angle of 46^ with the horizon, the equations of trans- 
mlion to the point C will be ^ 

«-(y,-x.) y/^ 
means of which, 
becomes 

/i(fi-v)!f,+ar,y, 

•■in2«. 

» the point Cf,=0 

: y, -0, which re* 

• this to tt*— V" 

< sin 2a. (6) 

/J(ii-r)y,=:0. 

f «» and n denote 

coordinates of the 

It m we shall have for this point 

win v'a — (ti + t?)m - ( w - r)n = 0. 
Ve Hiay also take as known the position of the point B of the 
ro, and denoting its coordinates by p and q we have 

mn{p^q)-'pq(m-n) fnn{p+q)--pq{m+n) 

Vilnp-qm) ^"^ y/f^mq - tip) 

n these equations we know the value of c' sin 2a : out c and » 
AID yet undetermined to the great advantage of practice ; be- 
le we can choose the inclination or the length of the line AB, 
xding to convenience, provided they satisfy equation (6). 
labstituting in (6) the values of u and v just found, the con- 
Do is reduced to 

aKOod member of which ia entirely known \ audi exi^ n^ws^ 
med fcteorttj will give the corresponding vaVwe ot \\i^ o'Cciw^ 

Vol Vm, No. 28.^Sept, 1849. ^^ 
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Aht. XX. — ThougfU$ ON AneUiU MetaUurgf and Mimmg n» 
Br^anlia and other porta of Britain, tuggtttat Ay • pogo ^ 
PUm/'a Natural Hiatmy; hj Johit Phillim, Giq., P.IL&, 
P.O.S. 

(Continued from jk lOS.) 

Did the Cornish or Oallician mioen make bronn? For tbii 
M generallf the compound indicated by the Roman ari* mataUm, 
though it is undoubted that they also knew of, and diatingnidwd 
line brass. There is, I beliere, no instance of a aingla bit of 
pure tin or pure copper being found vith the QameroiM ' caila,' 
which occur in so many parts of England ; nor is any other pmcif 
given that the direct nnion of tin and copper was effeetsd by da 
natires of Britain. Copper is so ebandaot in Cornwall thtf it 
might tempt to the other hypothesis ; but this copper is a sol* 
phuret ; it is found united to the sutphuret of iron, in deep Teini^ 
and in a matrix of qnartz ; and these are things which rends 
the production of pure copper one of the most refined nperatioiB 
in smelting. Ccesar tells us the brass used by the natives of 
Britain was imported. Probably Cyprus, — colonized by the 
Phosnicians, to which old authors refer as the original source of 
brass — Cyprus with its sncient copper mines (Tamassus), whidi 
has given lis name to the metal, might be one of the points from 
which bronze radiated orer the Grecian, Roman and barbariia 
world. It was from Cinyras, the king of Cyprus, that Agamem- 
non received his splendid breastplate with twenty plates of tin, 
and its liberal additions of turquoise, lazulite, or rather malachits, 
obtained perhaps from the soil of the island. (Pliny, zzxiii,]^ 
633, Hard.) 

The works of 'HifaiaTo;, the Crawshay of antiquity, may hars 
been fixed on Lemnos on account of some volcanic appeanocei 
there ; but the tradition shows at least that the various opeiBtiou 
of refined metallurgy were not strangers to the islands of ths 
Mediterranean ; and the uniformity of design and composition in 
the ancient celts, chisels, /iuxfUu, and instruments of war, implies 
a common, and that not a barbarous origin. The perfection and 
variety and great proportions of the brass work executed in ths 
Grecian states and colonies, may also be regarded as indicating 
the local seat of the early as well as the later art of working in 
bronze. 

Lead was obtained in Spain and Gaul from deep and laborion 
mines (xxziv, p. 660, Hard.), but so abundantly near the suiface 
in Britain as to suggest a law for preventing more than a limited 
production — a Brigantian law of vend. The Romans employed 
lead in pipes (fistulse) vsA sheets, which were soldered with 
tdloys, u already meatioiied. TVaKVBa&.ii«&-^2ctiv«KA!)^Afimd!( 
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and it! lilver removed ; the silver indeed being often the object 
ef the eoteifNriae. How earneetly silver was sought — how well 
tta mining operstions were carried on by the ' old men'— appears 
fimn the notice of the Carthaginian mines in Spain, the pits and 
levris driven by Hannibal being mentioned as in wondertul pres- 
ervation by Pliny. The same may be said of at least one set of 
mining worics of Roman date, in the extreme parts of South 
Wales, vis., the Oogofiui near Lampeter, where gold was extract- 
ed with much labor from broken and pounded quartz, of which 
SBOcmons mounds remain. .The adit still exists, and was lately 
entered by Sir H. T. De la Beche, who found in it a specimen of 
native gold. In the vicinity, tradition indicates a Roman settle- 
meat ; and a massive chain of gold and other remains were found, 
sad are now possessed by the family of Johnes of Abercothi.* 

The districts in Britain, where lead veins coming to the sur- 
in abundance might justify the praises of Pliny, are, in the 
Mith, Mendip; in the west, Flintshire, &c. ; in the uonh, Derby- 
MKBf Yorkshire and' Cumberland, that is to say, the Brigantiau 
isnritory : and it is to this last district that the descriptions apply 
moat eonectly. Lead cast in Roman moulds, pigs, in fact, of the 
Sge ci Hadrian and other emperors, have been found in Flintshire, 
Derbyshire, Yorkshire, and some other counties. But few an- 
sieBt mining instruments have ever been found in the lead-bear- 
ing districts of Britain ;t and I am strongly of opinion that much 
ot the lead ore was collected from the surface by aid of water, 
artificially directed. The process, in fact, is described by Pliny 
ia terms so exactly applicable to the modern ' hushes' of Swale- 
dale, that no doubt can remain of this custom, which is now 
esteemed rude and semi-barbarous, being of Roman or earlier 
date in Britain. 

Ab thus from Roman or earlier tiihes our lead-mining derives 
ita ' hush,' its levels, and shafts, implements for washing, and other 
ppceBBoa of the woilcmen, and the forms, weights, and marks of 
tfa^melted metal, we may easily admit a similar origin for the 
melting process. Lead mostly occurs in the sulphuret, which 
oflbn no particular difficulty in the fire. By cautious roasting, 
lis esBcess of sulphur may be removed, and the subsequent melt- 
fag with chareoal, or a flux, be facilitated. Indeed without 
loaating, and without flux in many cases, the lead will flow out 
of the ore, if placed among flaming wood or peat, and subjected 
to a snflkient stream of air. 

But the use of fluxes could not long remain unknown in the 
liaiestoDe districts of Northumbria, or amid the fluoric veins of 



• See Sir R L Mordiiflon's remarks on Qogofau (SiL Syst, p. 367, 368). 
4 Sir & L Minduson mentioDs Roman mining utenaiU at ^\k^\v<^ 'm ^aQ\fdrax« 
(BBL4fit,/fc^S> 
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Derbyshire — ^limestone and fluor being to this day valuable aids 
in the furnace. Peat was the fuel in Cornwall, and still is in 
Yorkshire ; and perhaps the Roman smelters did really erect their 
furnaces on waste ground and heaths at Dacre and Matlock, far 
from the mines of Greenhow and Youlgreavo, even as is done st 
present with the cupolas of Lee and Langley mills. 

The use of crucibles (/dai^oi), bellows, cavities of some peciilisr 
sort (xdu«ro«), perhaps chimneys, great variety of carbonaceous 
fuel, the power of purifying and alloying, and knowledge of the 
properties of alloys, appear quite conspicuous among the ancient 
arts. 

The inscriptions* on these masses of lead are in the same gen- 
eral form as the ' marks' of the different mines now in work, and 
which, no doubt, are their literal and lineal descendants. Thus 
the Aid or Auld Gang mine of Swaledale, old in the days of the 
Saxons ; the mines of Greenhow Hill, which supplied sheet and 
pipe lead for our baths and coffins at York, as well as tribute to 
the imperial treasury ; the mines of Middleton and Youlgreave 
(Aldgroove), from which the Lutudae sent not only lead, but *ex- 
argentate' (that is to say refined) lead from which the silver had 
been removed, use to this day the pig of the same weight of 1) 
cwt., of similar shape and similar mark to that of 1800 years an- 
tiquity.f And just as at the present day, the countryman whose 
galloway is tired drops the leaden load by the way side, for an- 
other day's work, so in the days of Rome, the Brigantian lead 



* The foUowint^ inctcriptions have lM?en recorded on pigs of lead obtained fron 
British mineH durinsj^ the lioniau 8wuy in Britain. It will be reinorkeii tliat they be- 
lonjif to enrlv imix-rijil times. 

IMP. CAkS. DOMITIANO. AVG. C. C. SVII. Found at Ha|[^haw Moor. That 
Pasture, near Pati'ly Briilge, Yorkshire, in 1734. 

A Roman pig of Uuid, weighing 126 Ibfl., wa^ found on Croniford Moor, near Mai* 
lock, m the year 1777, having the following inscription in raised letters on the top: 

IMP. CAES. HADRIANL AVG. MET. LVT. 

A second was discovered n«.»ar ALatlock in 1783. It weighed 84 U»s., and was 19 
inches long at top, and 22 at bottom. Its width at top was 8| inches, and at bot- 
tom 4^. The inscription appears to contain these letters : 

L. ARVCONI. VERECVND. METAL. LVTVD. 

A third, with the in<!cription also in raised letters on the top, was found in Matlock 
Moor in the year 1787. It weighs 173 lbs., and was 17^ inches in length, and li 
bottom 20i 

TI. CL. TR. LVT. BR. EX. ARG. 

Glover's Derbyshire, voL i, p. 71, 71 

A fourth is stated to liave been found at Castleton, on which only the letter* IMP 
could be read distinctly. It was said by Mr. Mawe to be preser\'ed in the mmtam 
of Mr. Green at Litchfield. 

Sir R. I. Miurhison records a Roman piij of lead (from the Shelve mines in Shrt>p 
shire probably), bearing Xhv inscription, IMP. ADRIAN! AVG. (Sil Syst, p.27».) 
TliiM ])ig is said to )>v unlike the modem ])ig. 

f The modern pig is made near to ^f ^ of a fodder or 176^ lbs. Three Romaa 
pigH found near Matlock in 1771, llft^, \1%*l,^W!5ji^ Vl%,U«^«nd 84 Ibss thete be- 
ing aa 1, itf a^^^l i of the modem p^;. 



IM dirawn down fnmi Ibe tired c*ba)liis by tbe BJda of the an- 
■ot miiiiiw raad, on Uulock Moor in Derbrihira, ud Dkk 
tenia in Yorlnhin. 

: ^hk fact of the diicorery of the Roman lead, notattlu mintt, 
ol at a dialanoe ci aome milet from them od a track leading to- 
mrit a Rnnaa or mtber a Pre-Roman aution, ia of much impor- 
Hee in arebKologjr. For thna we arriTO, in the first place, at 
haoonvietioa of the existence of very ancient mining roada not 
fBomaa work, nor probably of Roman but of earlier date, lead- 
ig toward Oataiaetotiiam, Inirium, ^niaeum, Blancunium, Der> 
witio, or rather to the Briganiian townt or cenlrea of trade, on 
lUch th« RomaoB following their wont in Africa, Spain, and 
tan], fixed their attention and established their war camps and 
hair eoloniea. The politic lords of the world broke up no na- 
iiBal iodnMry, est no legionariea to supplant the natire miners, 
■I atationiog a few oohorta on the ancient roads, in or close to 
ha-aiining district, as at Hope and Bainbridge, to control a mde 
tfpnlaUan, reeeirad regularly the fruits of the industry which 
hay might direct, but did not personally ^are. Viewed in this 
ilht, how complete appears the grasp of the Roman treasury on 
m Buoing fields of Britain ! The Fossway from the Ocrynian 
noKHitory crosses the Meodip Hills — the road from Mancunium 
Bkemetonacum traverses the Calamine district of Rowland — 
haioadfrom Derrentio or Tatbury to Mancunium runs along 
ha west of the great Derbyshire field, and the l^ionary path 
fsm Garlisie to York goes right across the metalliferous country 
i Torksfaire and Durhani. 

We may even ask with some confidence, whether the line of 
be Hadrian wall, which cuts nff from the north all the richest 
aioea of tbe Derwent, the Allen, and the Tyne, but abandons 
be moasy dales of bleak Northumbria, was not drawn with espe- 
M reference (o tfie mining wealth of the districts. 

May we not regard, as a confirmation of all that has been ad- 
■Dc«d touching the antiquity of our raining fMocesses, the fact of 
he existence to this day, (hough impaired by recent acts of par- 
iament, of peculiar rights and privileges in the mining districts? 
Vhe&B rights are sometimes guaranteed by and appear to emanate 
mn royal charters, as in the stanneries of Cornwall and Devon, 
at tbey are probably of far earlier date, and have merely been 
ODfimied as old customs by John and his successors. In Hendip, 
he Forest of Dean and Derbyshire, the miners' rights were pre- 
srved by royal officers, but the rights themselves iranscend all 
amory mA tradition. To sink a pit or drive a level in any field ■ 
cover the rich herbage with barren ore-stuff; to cut a way to 
he public road ; to divert, employ, and waste the running waters \ 
od to do alt this without consent of owner, an& 'w\X\vo\\\. con^ 
maatioD being ao mach aa asked by lord or viWem, \axi&Qi& cr 



tenant, impliei in D nliyihin a a li l mwinl of mmiiig rights long 
nlerior to Dnnwriiy Book, the chanen of RefHoD Abtoy^, die 
neigbiDg of the Sasmi hone, and the flight of th» Roomn ea|l& 
Id eoomctioo with all that Ina been mentioned before,— ^he fiv- 
naeee, the roads, the rasmdtd vend, the foveign trade— they seem 
to me to indieaie a people who came with many inTontions fraai 
the metalliiienNis eait to the metallifenias west, before the Athh 
nians drew silver fiom Lamion, or the Osrthaginians from Iberii. 

To these aneient, these Semitic mining processes wo have 
added perhaps steel instranents, and certainly explosive i^enls; 
the ore-heanh still remains, but it is generally yielding to the r^ 
verberatory fomace; silver is no longer obtained by oxydationof 
some thoiKand times its weight of lesd; steam blows our fomsee 
fires, rolls and pipes oor metals, and flies with iron wings on rosdi 
more solid than the Appian Way. The world of George Ste- 
phenson is much different from thst of Julius Agrieola ; bat soa» 
ieatures of the past remain to connect the earliest with the hMt 
aspect of oor country : and among these the least altered, and tin 
most instructive, af^)ear to be the mineral products and the min- 
ing processes. If by these we judge the great Brigantian tribei 
which surround Isurium, they must be placed far higher on the 
scale of civilization than the place usually accorded by the Sazoo 
to the Celt 

I presume to think, indeed, that without full attention to the 
mining history of Britain, as indicated by fragments in dsflBC 
authors, and illustrated by processes not yet extinct, the opinioa 
which may be formed of the ancient British people would be al- 
together conjectural, derogatory, and erroneous. 

* The minea in tbe neighborlx>od of WtrksworUi were wronrikt before the rtjK 
714 ; at which period that district beknged to the nuDoefy at Reptoo, oTcr wMk 
Eadbuiga, the dai^ter of Adulph, king of the Bast Ai^glea, nreeided aa ahbi. 
In that year the abbeas sent to Croyland, in Linoofaishire, for the intenneni of 8L 
Outhlac, who was originally a monk of Repton, a aaroophagus of lead lined wilh 
linen (plumbum linthramqueX This lead was obtained finom the powiearioni of tfci 
old Saxon reliffious estabushmenta at Reptoo, part of which were the mines mpr 
Wirksworth. In the year 8S5, Kenawara, then almes of the same nunnery, made a 
grant to Humbert, the alderman, in which she surrenders tlmt estate of minei^eallid 
Wircesworth, on condition that he gives annually, as a rent to AicUMfaop Oaobotti 
lead to the value of 300 shillings, for the use of Christ's Church, Canterborf. (h 
the destruction of the religious houses by the Danes in 874, it is probable that III 
lead mines became the property of the Crown. As sndi they are meDtianed h 
Domesday Book. — OioverM J^erbyMhire, vol i, p. 78. 
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SCIENTIFIC INT£I.LIGElf CE. 

I. CSEMIBTRT AND PhTSICS. 

1. On MargmiimU Acid ; by Loiris Saalmuelles, (commuoicated 
tag this Jounml, by M. Schi«biper.^ — ^During my stay io GiesseD, I oc- 
eopisd myself with the inveetigation of castor oiU but from want of 
tinat uwl material, I was preveated from stodying more closely the 
■olid fiu acid of this oil. Since that time I have had occasion to pro- 
euro larger quantities of the sediment deposited from castor oil, which 
haa enabled roe to investigate more exactly the qualities of the mar- 
0ritinic acid. In spite of the great difficulties which offered them- 
AlTes, in the way of obtaining this acid of a constant melting point, I 
Aink I am enabled to state it pretty accurately. From 5 pounds of 
(Ke above mentioned precipitate, treated according to the method which 
I trnva described in my former paper on this subject, (Annalcn der 
Chamie and Pharmacia, vol. tziv, p. 108,) I obtained only 1(V-12 grammes 
of the solid acid. The melting point of the solid acid, free from alka- 
hk% waa at first 85^ G. ; but by more than twenty recrystallizations, 
Imcceeded in getting an acid which melted at dP U., and which melt- 
ing point remained constant,— «t least, it did not change any more at 
An tbrae last crystallixations. 

Boasy and Lacanu called this acid margaritinic acid, from its pearly 
Inlve. It waa obtained as mentioned previously, .by saponification of 
tte oil, aeparation of the fat acids by means of monobasic acid, and 
austnre of the fluid fat acid with } alcohol. By keeping this miz- 
a longer time at a temperature below the freezing point, the sepa- 
of the solid acid commences, but mixed with bicinoleic acid in 
bioation with potassa. To purify the crude acid it is necessary to 
it repeatedly between blotting paper, and recrystallize it many 
from alcohol, adding small quantities of muriatic acid, to separate 
te alfoogly adhering potassa. The white mass swimming on the sur- 
tmm waa then filtered off, washed out, pressed between paper and 
dkaolTed in strong alcohol ; this solution by means of spontaneous 
svaporatioo, then deposits the acid in white globular aggregates, some- 
fioiaa in fine crystallized white shining plates. These crystals dissolve 
aaailv in alcohol and ether, have a slight acid reaction and bum with 
a bright, shining, blackening flame ; the remaining coal burns easily 
nUMut leaving any residue. The acid cannot be distilled without de- 
ejilnpoaition ; the distillate which I obtained, had a melting point of 
HP C, was colored yellow, and in the retort there remained a light 
ipongy coal. 

The analysis of this acid gave the following numbers :* 

I. 0*8525 grm. acid burnt with chroroate of lead, gave 10025 grm. 
Ctffaonic acid and 0*4145 grm. water. 

IL 0-285 grm. acid gave 0*6715 grm. CO^ and 0*265 grm. HO. 

UL 0-256 " " *♦ 0*7372 grm. COj and 0*2972 grm. HO. 

* Aeoonfiiw to n^ previoiis iinresiigBtioiis, the mettinff pointy yist «a^^%]^^^ 
taMmt of oima of the Mlid add, feems to chaoRe, in Va» diflet«ii\. «»^ ^ qm^jcr 
til wkiA m^ppoMoa k more $troDgiy confirmed, by my pcesoiiA iDN«MAai|5fe&&iii. 
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Out of these numbers the following empiric formula for margaritiDie 
acid hydrate may be described : 

^60 ^59 ^6" 
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Fused with oxyd of lead it diminished in weight, and gave water 00 
heating it in a test-tube. 

The formula of the anhydrous acid would accordingly be — 

Cqq H^j O3 

and the hydrate : 

C,„H,,0,+2H0, 

containing two equivalents of basic water which can be replaced bjr 
bases. 

Margaritinate of Potash, — This salt was obtained by saponification 
of the acid with an excess of potnssa, which process took place very 
rapidly ; after a few hours* standing, the potash salt separates from the 
clear filtered soap solution as a soft cake. After washing it with cold 
water, and pressing it between filtering paper, it dissolves easily io hot 
alcohol, and separates itself on cooling in small white indistinct crys- 
tals. This salt so obtained, was dried over sulphuric acid and in the 
water bath, but remained unaltered ; on analyzing it, the following 
numbers were obtained : 

I. 0*544 grm. potash salt gave 0-168 grm. sulphate of potub 
=0-090866 grm. potassa. 

II. 0*421 grm. potash salt gave 0*137 grm. sulphate of potask 
=zO-07409 grm. potassa. 

These numbers conduct I0 the formula: 

CeoH5 7 03+2KO 
as results from the comparison of the found and calculated values : 
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1 equiv. marg. acid, 
1 *' potassa. 
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16*70 17-60 1715 
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Margaritinate of Silver. — The best method to prepare this salt, ii| 
to dissolve the margaritinate of potash in alcohol, to dilute the solutkm 
a little with water, and to decompose it with a solution of nitrate of 
silver; it forms a light, white and curdy precipitate, becoming browo, 
by exposure to the light, more so in drying it over sulphuric acid or ia 
the water- bath. This saU \s eas\\^ soXmViN^ \ti ^x^x^c^wva and partly so ii 
Heater and alcohol. By ana\ys\s \ o\)\a^vcL^^ >5ci^ ^^^V\Tv%\ssMs8t(w*\— 
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• 0*1674 gnns. silver-salt gave 0*0535 grm. silver. 

L 0-1715 " " " 0055 " " 

II. 0*161 ^' ^^ ^*' by combination 0*310 grm. carbonic 

i and 0*126" grm. of water. 

V. 0*1845 grm. siiver-salt gave 0*3561 grm. carbonic acid and 0* 1445 

1. water. 

Lccording to these values, the following formula is calculated for 

silver-salt : 

C«oH5,03+2AgO. 
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,H„03+2Ag 0=673 100*00 100*00 10000 

rhe slight loss in carbon will be easily accounted for, when the small 
intity of substance which I was enabled to submit to analysis is 
BO in consideration. 

Vargarilinate of Baryles. — Notwithstanding all the pains I took, I 
not succeed in obtaining this salt of a constant composition. The 
cipitates partly obtained by decomposition of a watery solution of 
toap with chlorid of barytes, partly by precipitating the alcoholic 
ilioD of the potash salt in the same way, formed a white, curdy, vo- 
iiDous mass, soluble in alcohol and ether, insoluble in water, and 
ch was not altered by exposure to a temperature of 100^ C. 
fargaritinic ether was easily produced by introducing a stream of 
irochloric acid gas into an alcoholic solution of the acid in question ; 
ether separated at the surface of the liquid in yellow oily drops, 
oming crystalline in cooling. After having washed them repeatedly 
li water, they had a melting point of 32° C. The quantity obtained 
I too small to allow of an organic analysis. 

I. On some New Phenomena of Light and Actinism ; by Mr. Hunt, 
oc Roy. Soc., Athen., No. 1122.) — The chemical change produced 
shlorid of silver when exposed to the action of the sun^s rays, by 
ch powerful chemical affinity is broken up, chlorine liberated and 
er in a state of fine division leA, was selected as an exemplification 
the actinic force, which was the subject of consideration. This 
nnical change takes place in white light, and hence all those photo- 
phic phenomena which have created so much interest have been 
^rred to luminous power. If, however, we examine the conditions 
light as analyzed by tho prism, — presenting not seven colored bands 
fated by Sir Isaac Newton, but nine as proved by recent experiments, 
I is found that these colored bands possess opposite properties. For 
iDce, the chlorid of silver will not darken in the mean luminous ray 
the spectrum, nor will it darken either at the end which gives the 
Atest calorific effect, or at the end which is embraced by the laven- 
ray» usually regarded as representing \he n\o?^l c\\eTcv\c:^Vj ^^\\n^ 
t; coaaeqaenily we Rod three points in the specVtvim 'wVvxOcv ^*^ "c^nX 
vowDSEEoa, Vol VIII, No. 23. — Sept^ 1849. ^ 
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produce any change in chlorid of silver. Where we have the most light, 
and at two extremities where the light ceases to affect the human eye, 
and also laterally bands are exhibited which show the same physical coo- 
ditions, and thus it would appear that the circle of light is not the agent 
producing this peculiar alteration. Regarding, as appears natural, the 
ordinary prismatic spectrum as the representation actually of two spec* 
tra consisting of but three colors— red, blue and yellow, which is shown 
by the reappearance of red light in the blue and of yellow light in the 
lavender ray, which blue light appears again at the least refrangible 
end in the extreme red or crimson ray, we have an explanation of the 
result above mentioned, and the want of chemical action is shown to 
arise from the operation indeed of the most luminous bands. By ab- 
sorbent media, as colored glasses and fluids, these results were more 
fully explained. The most remarkable results have, however, been 
lately obtained by the use of colored media ; and it has been sliown 
that every luminous ray, independent of color, may be made to protect 
chlorid of silver from that chemical change which is induced by the 
direct action of diffused daylight, — the portion upon which those rays 
fall being actually preserved as a white space, every other part being 
blackened. It was contended that no hypothesis of interference would 
explain this result, which more decidedly proved than had hiiheriobeen 
done the wide difference between the phenomena of light and actinism. 
The fact that luminous effect — phosphorescence — was produced by the 
blue rays of the spectrum appoars to oppose this view ; but when we 
find that almost any variety of glass prevents this phenomenon, and 
that in like manner electricity was interrupted, it appears more rational 
to refer phosphorescent phenomena to some peculiar electric excitation. 
The action of the solar rays on the development of vegetable life was 
then explained, and the following conclusions suggested as theexplana* 
tion of experimental results frequently repeated: — 1. GerminatioMy 
which will take place in the dark, is quickened by the actinic force, and 
retarded and often slopped by the luminous power. — 2. LigniJicalUM* 
The decomposition of carbonic acid by the plant is due to some excite* 
ment of luminous power and is stopped by the actinic force. — 3. For- 
tnation of Chlorophyle, Due entirely to the luminous rays. — 4. Flower* 
ing and Fruiting. Dependent upon the action of the thermic or part- 
thermic rays of the spectrum, as distinguished from both the luminotn 
and actinic forces. — 5. Motion of Plants, Bending to the blue light 
and receding from the red, proving the excitement of actinic force. 

3. On the direct production of Heat by Magnetism ; by W, R. 
Grove, Esq., (Proc. Roy. Soc., Athen., No. 1 131.) — The author recites 
the experiments of Marrian, Beatson, Wertheim and De la Rive on the 
phenomenon made known some years ago, that soft iron when mag- 
netized emitted a sound or musical note. He also mentions an experi- 
ment of his own, where a tube was filled with the liquid in which mag- 
netic oxyd had been prepared, and surrounded by a coil ; this showed 
to a spectator looking through it an increase of the transmitted light 
when the coil was electrized. All these experiments the author con- 
siders go to prove that whenever magnetization takes place a change 
is produced iii t\ie mo\ecu\aT cotvd'wxou vi^ vVv^ substances magnetized; 
aod it occurred to h\m vV\aV \£ vVu* \i© \Vv^ cwfe ^«^\^» ^1 xMok^sMUr 
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ctioD might be expected to obtain, and by such molecular friction 
at might be produced. In proving the correctness of these conjee- 
ret difficulties presented themselves, the principal of which was that 
th electro-magnets the heat produced by the electrized coil surround- 
g ihem might be expected to mask any heat developed by the mag- 
tism. This interference the author considers he eliminated by sur- 
uoding the poles of an electro- magnet with cisterns of water, and by 
m means, and by covering the keeper with flannel and other expedients, 
I was enabled to produce in a cylindrical soft-iron keeper when rapidly 
ignetized and demagnetized, a rise of temperature several degrees be- 
»od that which obtained in the electro- magnet, and which therefore 
uld not have been due to conduction or radiation of heat from such 
&gneL By filling the cisterns with water colder than the electro-mag- 
I, the latter could be cooled while the keeper was beins; heated by the 
ignetization. The author subsequently obtained distinct thermic 
fecia in a bar of soft iron placed opposite to a rotating permanent steel 
ignet To eliminate the effects of magneto-electrical currents, the 
thor then made experiments with non-magnetic metals and with silico- 
•rete of lead, substituted for the iron keepers, but no thermic effects 
nre developed. He then tried the magnetic metals nickel and 
Mt, and obtained thermic effects with both, and in proportion to their 
ignetic intensity. Some questions of theory relating to the rationale 

the action of what are termed ^* the imponderables^' and to terres- 
al magnetism then were discussed ; and the author concluded by 
Lting that he considers his experiments prove, that whenever a bar of 
Ml or other magnetic metal is magnetized its temperature is raised. 
4. Glonoine, — It is now more than two years since M. Sobrero 
at announced the discovery of this body by the action of nitro-sul- 
kuric acid upon glycerine.* When a mixture of two volumes of sul- 
luric acid, sp. gr. 1*836, and one of nitric acid of 1*43, is surrounded 
' a freezing mixture, and syrupy glycerine is slowly added with con- 
lOt agitation to prevent an elevation of temperature, it dissolves with- 
it any escape of gas. From this solution, water precipitates the new 
mpound in the form of a heavy yellow oil which may be washed 
itbout loss, as it is quite insoluble in water. By solution in alcohol 
id precipitation by water, it is obtained pure with the exception of a 
lie moisture which may be removed by exposing it in vaaio over sul- 
luric acid. It is inodorous, but sweet, pungent and aromatic to the 
ite. The smallest portion placed upon the tongue was found to pro- 
ice a violent headache, and the discoverer recommends the greatest 
re in its preparation. He did not submit it to analysis, but from the 
ode of its formation, it is probably a nitric species of glycerine. 
The physiological action of this substance is most extraordinary ; the 
eervations of M. Sobrero having attracted the attention of Dr. Hering 

Philadelphia, he with some other medical gentlemen of that city 
,ve made a series of experiments with it, upon men and the lower 
limals.t As the discoverer had not named the new body. Dr. Hering, 



Chem. Gazette. May. 1847, from Compt. Rendus, Feb. 17th, 1847. 
t American Journal of Homceopathy, May, 1849, {rom ^\^\x,'m ^«x\.,^^ l^tr«- 
I detail* an taken. 
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regarding it as a compound of oxyd of glycyl with nitrous acid, pro- 
posed for it the name of glonoine from the symbols of those substances 
with the termination ine ; this is objectionable as tending from a simi- 
larity of termination to confound it with the alkaloids, but may serve 
until farther investigations shall have determined its composition and its 
real nature. When taken in small doses its effect is an almost immedi- 
ate acceleration of the pulse with giddiness and a sense of fullness and 
pressure in the frontal region, followed by a severe headache, which is 
oAen confined to the coronal region, sometimes to one side of the head 
and attended with twitchings of the muscles of the face, throbbing of 
the temporal arteries, and sometimes a difficulty in articulation. The 
pain is greatly aggravated by motion and on shaking the head is almost 
intolerable. These symptoms subside spontaneously in a short time 
and are often succeeded by a diminished pulse and a feeling of sorencai 
and heaviness about the head. 

The most extraordinary feature connected with these observations is 
the very minute quantity required to produce the efiect described. la 
the experiments of Dr. Hering one drop of the glonoine was placed in 
a bottle to which 5000 globules of milk-sugar were added, and by agita- 
tion the whole were impregnated. The number of these globules requi^ 
ed to produce the symptoms above described is from 5 to 20, 50 and io 
some individuals 200. The majority of persons experience the symp* 
toms in a marked degree, aAer having taken 20=^|^th of a grain, and 
many susceptible subjects are painfully affected by 5=-p|^th of t 
grain. The lower animals are less sensible to its action ; ten drops 
were required to destroy a frog ; four drops given to a cat produced 
convulsions, but the animal recovered ; another cat was killed by three 
drops. The strongest dose taken by a man has been ^V^h of a drop. 
Common coffee is found to be an antidote to the unpleasant effects of 
an over dose. 

A substance of such unexampled potency in its action upon the hu- 
man system, can scarcely be without use in the treatment of disease, 
and Dr. Hering with several other of the homoeopathic physicians io 
Philadelphia is at present occupied in proving it by a careful examina- 
tion of the various symptoms produced by it under different circum- 
stances and in different doses. T. S. Hunt. 

Montreal, May 20th, 1849. 

5. On the Action of Alkalies and Acids upon Aldehyde ; by H. Wei- 
DENBUscH, (Ann. der Chim. und Pharm., in Chem. Gaz., Jan., 1849.)— 
That aldehyde was revivified by alkalies, — blackened by sulphuric acid 
and converted into ocetic acid by nitric acid — was the sum total of our 
knowledge on this subject until the present investigation, the results of 
which are as follows. 

Potash in acting upon aldehyde beside producing the ordinary resin, 
gives rise to on irritating odor due to a thick yellow oil with an odor of 
cinnamon. This oil by its rapid oxydation produces a resin different 
from common aldehyde resin, and containing a large per cent, of oxy* 
gen ; at the same time the action of alkalies seems to form from the al* 
dehyde, acetic and formic acids. 

Action of Acidsi. — A\de\\yde VwVv Vi«l\^ \Vft bulk of water and a trace 
of sulphuric or nitric acvd,oacooVvti\^Vo^^^«fe^w»NMt\\i\ft ^«fe «^fr 
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tals of the melaldehyde of Liebig, and a liquid insoluble in water 
which when purified proves to be a new modification of aldehyde. 
The deofcity of vapor is the same as that of eialdehyde ; its properties 
•re however difierent. It is a thin acrid liquid soluble in alcohol and 
ether, slightly in water, boils at 257^ and changes rapidly into Iei crys- 
tKlline acid not yet examined. It is quite curious that with heat a trace 
of sulphuric acid reconverts this modification into common aldehyde. 
The same acid thus forms the substance and reconverts it as we use a 
high or low temperature. 

Aelion of Sulphureled Hydrogen, — A large quantity of this gas pas- 
ted through a mixture of aldehyde and water causes the deposit of a 
thick oil, with an insupportable garlic odor. To this oil is assigned the 
formula C,, Hjg S^ — or eialdehyde with S instead of O, and united to 
HS, although the analysis agrees well with this — the oil docs not seem 
to be a definite compound — its boiling point, 356°, continually rises. It 
Abaorba amrooniacal gas and produces thialdine. 

From this oil, by exposure to the air, or by the action of acids, is form* 
ed a substance called by the author acetylic mercaptan C4 H^ S^fOr 
aldehyde with S, instead of 02* [It is more probably the sulphur spe- 
cies of eialdehyde and from it thialdine is immediately derived by NH3 
replacing S^. We have noticed a similar garlic odor on the decompo- 
sition of thialdine, and it is not improbable that with an excess of sul- 
phureted hydrogen, both substances may be formed at the same time.] 

G. C. ScHiBFFER. 

6. On on Organic Compound containing Arsenic ; by Prof. Wohler, 
(Liebig^s Annalen in Chem. Gaz., Feb., 1849- ) — Dry distillation of a 
mixture of butyrate of potash and arsenious acid, produced a liquid, 
which when purified strongly, resembled alcarsin in odor and other 
properties, but did not ignite spontaneously. The experiment was con- 
sidered to prove the formation of alcarsin or some analogous compound. 

G. C. S. 

7. Or Liquid Protoxyd of Nitrogen ; by M. Dumas, (Comptes Ren- 
dos, Nov., 1848.) — ^The apparatus used for liquefying this gas, was the 
forcing pump of M. Natterer of Vienna, strengthened by a belt of 
wrought iron, and supplied with a contrivance for cooling the body of 
the pump and even the piston rod, by the circulation of cold water. 
Thus arranged, the apparatus is capable of condensing, in two hours, 
200 litres (53 gals.) of the gas, which must be pure and quite dry. 
The condensation of !i20 litres produces the pressure of 30 atmospheres, 
the remainder furnishes the liquid. Two pounds of nitrate of ammo- 
nia are sufficient for the experiment. 

The liquid may be retained in the reservoir for one or two days with 
bat trifling injury 10 the valve. The first portion which is allowed to 
escape becomes solid, the remainder and larger part is liquid and may 
be kept in the air half an hour or longer. Protoxyd of nitrogen is thus 
found as a clear colorless very mobile liquid ; every drop that touches 
the skin produces a severe burn ; metals dropped into it hiss like red 
hot iron ; quick-silver is instantly frozen, as are also sulphuric and 
Ditric acids ; ether and alcohol are not frozen by it ; water is instantly 
frozen and produces by sudden evaporation of \\ve V\i\\i\^^ ^ ^^tN. ^1 
ezplosioo. 
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Potassium, phosphorus, sulphur, iodiae and charcoal, float upon this 
liquid without change. Ignited charcoal floats and burns with great 
brilliancy. G. C. S. 

8. On Anhydrous Nitric Acid ; by M. Deville. — ^This remarkabla 
substaifce is obtained by a simple process. Perfectly dry chlorine ii 
passed over equally dry nitrate of silver ; no action takes place at ordi- 
nary temperatures, but the nitrate must be heated at flrst to 203^ F. and 
then lowered to 140°-150° ; the decomposition then proceeds quite reg* 
ulariy. At first hyponitrous acid is formed, but on lowering the 
temperature the new substance is deposited in crystals, in the cooled 
part of the apparatus, although a cold of 6° was employed to con- 
dense the vapors, the crystals were found to form when ice alone was 
used. The vapor of the anhydrous nitric acid penetrates caoutchouc 
tubes with such ease, that it is necessary that all parts of the apparatus 
through which it passes should be solidly joined at the blowpipe. Col- 
ored vapors are given off throughout the operation and the decomposi- 
tion does not seem to be quite definite. 

The anhydrous nitric acid forms large, brilliant, colorless crystals ia 
six-sided prisms of the trimetric system. The melting point is 85°, lbs 
boiling point 1 18^. With water much heat is evolved and solution takes 
place without the escape of gas ; the solution forms nitrates. Decom- 
position takes place so near the boiling point of the crystals that the 
density of the vapor cannot well be determined. 

On attempting to recrystallize the substance in a sealed tube in 
which it had been suflered to liquefy, a violent explosion took place. 
Probably the substance had decomposed gradually into hyponitric acid 
and oxygen, and the tension of the latter caused the accident. 

[The claims of this remarkable substance, to the name o( anhydrous 
nitric acid^ seem somewhat doubtful, although there can be no doubt ai 
to its composition. The further investigations of M. Deville may give 
us new light. 

In some investigations of M. Kuhlman on the action of the anhydrid 
of sulphuric acid on nitric acid, a reaction took place closely resembliog 
that above described, and white crystals were formed which seem oot 
to have been examined. Having merely an abstract of the paper be- 
fore us, it is impossible to decide whether these were identical with the 
anhydrous nitric acid of M. Deville, or only a compound of sulphuric 
and nitrous acids.] 6. C. S. 

9. On the Composition of Stearic and Margaric Acids ; by Messrs. 
Laurent and Gerhardt, (Comptes Rendus, March, 1849.) — The com- 
position usually assigned to these acids, makes them two different oxydf 
of the radical, analogous to the arrangement in hyposulphuric and sul- 
phuric acids — the acids are supposed anhydrous. 

The authors were led to doubt these formulas, because the acids have 
a strong resemblance in their physical properties, their metamorphose! 
under various reagents are identical, and moreover the formula aasigoed 
to stearic is at variance with the well known principles laid down by 
the authors. 

The results of experiment showed, as has generally been allowed, that 

(he atomic weight of l\\e Xnvo iidd« \« the same. Seven analyses of 

jtearic acid derived from tout d\S«x«ii\ «^\ix^^^ ^^^t^'ol^^lnkiogly 
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concordant and affording exactly the formula for margaric acid^ 
C»^H3^0,(C,,H3,02,Ger.) 

The statement of Chevreul, that stearic acid may be distilled without 
change, is also confirmed. If the melting point is changed in the pro- 
duct, it is owing not to a decomposition but merely to a molecular 
chan^. 

This discovery which places stearic and margaric (metastearic) 
acids in the same relation with tartaric and racemic (metatartaric) 
acida, greatly simplifies the whole of a hitherto intricate subject, ex- 
plains the identity of margarone and stearon^, dEc.,and above all, does 
away with the difierence between the fat of man and the pig and that 
of other animals, a result highly important to physiology. G. C. S. 

10. On Caprylone; by G. G&ckelbbrobb, ( Liebig^s Ann., Feb., 1849, 
in Chem. Gaz.)-— This is a new body of the acetone series— obtained 
from the baryta salt of the caprylic acid from cocoanut oil. In form- 
ing this and the similar bodies, the decomposition is not always simple, 
but in the case of caprylone an excess of hydrate of lime with the ba- 
fjta aalts, raised rapidly to a red heat, was found to furnish the purest 
product By pressure in filtering paper, washing with cold alcohol and 
crystallizing from hot alcohol, caprylone may be obtained in a state of 
pority. It is white like wax in appearance and smell, insoluble in wa- 
ter, noluble in ether and oils, and even to some extent in cold alcohol. 
Boiling alcohol and pyroxylic spirit dissolve large quantities. It melts 
at 104", solidifies at 100°, and boils at 352' without decomposition'. 

Caprylic acid being C,q Hj^O^, caprylone is given by the author as 
C|3 H| J O: it should beCgo Hj^O,, to agree with acetone as referred 
to 4 volumes of vapor, — acetic acid being C^ H^ O^, acetone C^ H^ Oj 
(Dumas). G. C. S. 

1 1. Composition of Bone Earth ; by Dr. W. Heintz, (Berlin Bericht, 
Feb., 1849, in Chem. Gaz.) — On the authority of Berzelius, the phos- 
phate of lime in bones has usually been stated as SCaO, 3P0g — 
bat others have doubted the accuracy of this rather extraordinary 
formula. 

On examination. Dr. Heintz found the carbonic and phosphoric acids 
imufficient to combine with all the lime and magnesia. This excess of 
base was exactly accounted for on estimating the fiuorid of calcium — 
on subtracting this and the carbonate of lime, the remaining lime and 
magnesia were found to represent the ordinary tribasic phosphate 3R0, 
PO5. No iron was found in the bones exhausted with water, its sup- 
posed presence in bone arising probably from the coloring matter of 
the blood. G. C. S. 

12. On the reaction of Iron and Zinc with Anhydrous Sulphuric 
Acid and with Sulphates; by A. D^Hbureuse, (Poggcndorfi*^s Ann. in 
Chem. Gaz.) — With anhydrous sulphuric acid at a red heat, iron is 
converted into a mixture of proto-, and per-oxyd and proto-sulphate. 
Zinc is also converted into oxyd nnd sulphuret. 

With sulphate of potash at a red heat, iron produces a complete de- 
compoeition of the sulphuric acid, and the residue contains oxyd and 
sulphuret of iron with caustic potash ; no sulphuret of potassium is 
formed. Pure caustic potash cannot, however, be o\jV?^\ue^ Vi>j >\vn& ^\^- 
as on BolutioD in water some sulphuret of VTon \b \aV^tv >^^. ^V^ 
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author states, however, that crude carbonate of potash may be freed 
from sulphur by fusing in the finely divided iron. 

With zinc, sulphate of potash produces sulphuret of potaasium and 
oxyd of zinc. With sulphate of soda, the reaction of zinc and iron 
is similar to that stated above. 

Sulphate of baryta is decomposed into sulphuret of barium and mors 
readily than by charcoal ; the whole cannot, however, be extracted by 
hot water. 

The following process is said to furnish very good cblorid of ban« 
urn. Heat to redness two parts sulphate of baryta, two of iron, and one 
of chlorid of calcium — reduce the mass when cold to powder — and ex- 
haust by boiling water, add a few drops of muriatic acid and evaporate. 
Too high a temperature is injurious. 

Zinc treated with sulphate of baryta furnishes a compound not easily 
acted on by hot water. 

The decomposition of sulphate of strontia requires a much higher 
beat, but is otherwise similar to that of the baryta salt. 6. C. S. 

13. Hydraled Valerianate of Zinc. — Wittstbin has found that this 
salt when prepared from carbonate of zinc, poured into a part of ibe 
water into which the requisite quantity of acid is stirred — is no Ioniser 
anhydrous, but contains 12 equivalents of water or 44*5 per cent., which 
it loses at 212^. This observation is important, as this valuable med- 
icine may be given in but half the quantity intended. The two saltf 
are moreover said to be identical in appearance. G. C. S. 

14. On the Passage of Hydrogen gas through solid bodies ; by M. 
LouYET. — This author, in a communication to the Brussels Academj, 
has shown that hydrogen gas passes with facility through paper and 
also gold and silver leaf. On directing a stream of the gas against one 
side of the leaf it may be lighted on the other. 

15. On Emulsine ; by B. W. Bull. — In the memoir by Mr. Bull in 
this volume, the formula is given, page 86, as Cjg Hg^ N^ (^^H^SJai* 
After the manuscript was sent from Giessen, as the author writes, he 
was led by the advice of Liebig to change it to C^ Hg N (O+Sjg, 
— which is one-fourth the above with a slight change in the hydrogen— 
and it is thus printed in Liebig^s Annalen. This formula gives the 
calculated percentage, 

Cg , . . 43-20 

Hg . . 7-20 

N .... 11-20 

S+0 . . 38-40=100 

From a calculation by Strecker the proportion of sulphur is expressed 
by the formula 10 (C^ H^ N06)-|-S. 

II. Mineralogy and Geology. 

1. On Chloriloid and Masonile; by J. D. Whitney, (Proc. Boit 

Soc. Nat. Hist., Jan., 1849, p. 100.) — The true chemical composition 

of the substance called cUlorltold is a matter of some uncertainty. 

Bonsdorff, who, according \o G.'BU^^^ >i\!k^<^\^\^\&^^ ^\»kYisii the re«l 
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ddoffiloid, in whieh val»r was an efliential ingradient, gave at the re- 
ault of hia analyaia, . 

(Pe, Mg)s Si+ AI* Si+8B ; 



••• ••• 



tiientioortbeoi]rgeDorB,AI,SiandB,being7*88:16'6] : 14-27:6-17, 
far which he adopted the ratio 8:6:6:8. Rammelsherg has taken the 
ratio aa 8:0:B:3, and gtvea for the fonnala of this mineral 

8B>8i+2Al»8i-f6B, 
which raqairea 

Si 25-18, JLl 23-61. Pe 85-81, B 5 88=99-98. 

Erdmaon has aoalyied a mineral supposed to be the chlorite-spar or 
chlorhoid described by Fiedler, and gives as the result of two analyses, 
agreeing ckisely with each other, the formula, 

Fe> Si-I-Ais Si. 



The aobatance analyied by Erdmann did not contain water, and 
seen to be two distinct substances, one of which is a hydrous siU 
and the other anhydrous. That the analysis of Bonsdorff was 
probably correct, is shown by the followinjg analysis of the mineral de- 
seribed by Jackson as Masonite, which I find to have the same compo- 
silioa aa the chk>ritoid of Bonsdorff, which it closely resembles in ez- 
tmal characters. 
The rasnlts of an analysis of Masonite were as follows : 

Silica 28-27 

Alasaioa . 82*16 

FrotoqKd of iron . . 33-72 

Hagnaaia • • . -18 

Waiar . 500 4-44 



Ozypen. 


RaUa 


14-55 


3-2 


1502 


3*3 


4-49 


1-6 



99-28 



»•« " www m 

TIm niio of Si, Fe, Al, and B, being nearly 6 : 3 : 6 : 2, the formula 
vfllbe 



•t* ••• 



Fe« Si+Ais' Si+2B, 

which ia that given by Bonsdorff for chloritoid, with one atom of water 
less, which we may easily conceive to have been stated too high, if the 
mineral had not been carefully dried, especially aa there is an excess 
ef 1*6 per cent in the analysis. 
Hie formula given above requires 

Si 28-56, Jkl 82-06, Fe 38-60, B 5-60=100-02. 

nis, it will be seen, agrees very nearly with the results of analysis ; 
I wooM therefore suggest that the name of Masonite should be retsined 
fiar the hydrous chloritoid, as the formula given by Erdmann has been 
generally adopted for what is supposed to be the real chloritoid. 

2. Suick &B!fd of Capper of Lake Superior ; (Ib.^ ^. 102.\ — ^Mx« 
Wbithxt oiade some retnarka on the remarkable ve\n ot \^a.OL^x^^^^ 

Swoom 8mam^ Vol Vm, No. S3.— Sept, 1849. ^^ 
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copper whieh wa« formerty worked at Copper Hmrbor, Leke Superior, 
but which was abandoned aAer lome forty or fifty dwueand poundi of 
this very valuable ore had been raised. It was the only vein of tUi 
■ubotance, and perhape the only locality known in the world, and ipeoi- 
meoa will be highly prized by the mineralogist hereaAer. The ■nb- 
slance called copper-black, and sometimes black 03[yd of copper, wUeh 
occurs in an earthy, pulverulent form, is not to be confonDOed with the 
pure oxyd of copper found at Copper Harbor. Copper*b!ack ia a mix- 
ture of various hydrated oxyds, especially of iron, maoganeoe, and 
copper, of which the latter forms but a small portion ; it oeeurs in aa 
incrustation on other ores of copper, and is evidently the reaolt of their 
decomposition. Semmola, however, has described a subetance ooour- 

ring in kmall tabular crjrstals, belonging to the hexagonal system, whieh, 

■ 

according to him, are pure oxyd of copper, Cu. . To this subetanee he 
has given the name of Tenorite. The oxyd of copper found at Cop- 
per Harbor is generally compact, though the purer specimens have a 
crystalline structure. Mr. Teschemacher has, however, two epeeimeBh 
which he has kindly allowed me to examine, in which this suoatanoe ii 
distinctly crystallized in cubes, with their solid angles replaced. The 
question arises, was the substance described by Semmola as crystallized 

in the hexagonal system, really Cu, or is this substance dimorphous? 

Some portions of the oxyd of copper from Copper Harbor are si* 
most chemically pure, though it is generally mixed with a little silicate 
of copper. One of the purest specimens contained only 1*2 per ceot 
of impurities, mostly silica, with traces of lime and iron. 

As the oxyd of copper of this remarkable vein has not been roiDe^ 
alogically described, the following description is added. 

Substance tesseral, crystallized in cubes, with their solid angles oect* 
sionally replaced ; generally, however, massive, with crystalline struc- 
ture, sometimes earthy; no traces of cleavage. H.=:9; G.=r6*S5; 
color, steel-grey to black ; lustre, metallic, the earthy varieties ac- 
quire a metallic lustre on being scratched or cut with a knife ; opa^oe. 

■ 

Chemical composition Cu, almost pure ; containing copper, 79*86, aqr* 
gen, 20*13. 

3. On Arkansile, — This mineral which Mr. J. D. Wbitnet mokes 
out to be Brookite, has been examined by Mr. Teschemacher, (Proc 
Boat. Soc. N. H., April, 1849, p. 132,) and he gives the following for 
its angles — see figure in this Journal, vol. iv, p. 279 — M : Mz=:100r and 
80^ M:c=133'' 35, c:c= 135'' 45", a:a=l24^ Shepard made 
M : M iOP to 101® 15^, and a : a 123^. According to the measureroeotf 
of Mr. Teschemacher, the angles are those of Brookite. 

4. Baierine ^ {UlnsUiul^ No. 793.) — The metal pelopium has been 
found in the Coiumbite of Bavaria, by G. Rose, and in that of Limoges 
by Damour. It is proposed to distinguish this variety of Coiumbite by 
the name baierine given it by Beudant. The specimens from these two 
localities agree well in external characters and in analyses. 

5. Notices of American Minerals ; by Prof. C. U. Shepard, (coin« 
mun/cafed for this Journal.^ — P||ropfii|lIUe in beautiful white sfd!^oc- 

cara along with very brWWaul and ^x^^cX otj%\^% ^l noi^U^ffk a soft, 
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•9ini-«t6fttitie kyaoite at Crowder's moaotaiD in North CaroliDa ; from 
which region I alio poaaew large masMS of deep blue laztUite associa- 
ted io some ioatanees with iojpax ; the latter in distinct crystals. 

JBnooKle oecurs in the gold washings of Rutherford county, N. C. 
Mr. Ctingman has supplied me with neariyone hundred crystals, among 
which I ftnd the following new forms. The angles appended are only 
apprarinaations. 

r on o 116* W. P on at (a plane 
on the edge P : /) 1B1^ PottM9(r. 
H oo H lOCf 46^. M on M4lf W. 
II mi o 151'' 40'. o on 120* ? 
0on& 78" V. ooax liXf ? a on a 

lar sc ? 

JKMMBtle^— Crystals of this sub- 
name are aho abundant in the same 
sitnations. They closely resemble the 
same species from the Urals, 

fP(Soe/{t{«.-»This mineral has been sent to me by Dr. Pendleton of 
Athens, Ga. It oeeura on a jaspery opal in Washington county near 
Baoodersville, Georgia. 

Bahimgiomiie at Athd, Mass. This mineral has been brought to light 
in the railroad excavations in this town during the past year, in very 
splendid crystals, associated with epidote, apophyllite, &c. 
Wmw HsfSB, Jtme tO, 1849. 

6. Om ike esUUmee of Mercury in the Tyrol; by M. H. Ross, 
(Lnnetitot, Perrier SI, 1849 ; Lond., E. and D. Phil. Mag., April, 
1848.) — M. Weidenbusch, in analyzing in the author*s lalxiratory a 

insen of tender gray copper ore, stated to be from Schwarz in the 
roi, found it to contain a notable quantity of mercury, amounting to 
percent. This gray copper i^ mixed with quartz and sulphuret of 
copper. Its powder is almost black, and has a specific gravity of 5- 1075 ; 
when heated in a flask, it yields a little metallic mercury with a light red* 
disb-browo soblimate. If il be mixed with carbonate of soda and heat- 
ed«a large quantity of mercury is obtained. It contains also zinc, iron, 
aBtimooy and sulphur, and traces of arsenic and silver. These sub- 
a M m e ea exist in il in the same proportions as in other gray copper ores. 
Aerystaliiied gray copper, also stated to be from Schwarz in the Tyrol, 
did DoC contain any mercury. 

7. Mud of ike JvZb. — ^The following analysis of the mud of the Nile. 
by M. LisaAittHB (Journ. de Pharm., t. v, p. 468), is more recent ana 
complete than that given by Lieut. Newbold from Regnault. 

Silica, 42*50 

Alumina, ....... 24*25 

Magnesia, 1*05 

Ptoroxyd of iron, 18*65 

Oarbbnate of lime, 8*85 

Oarhonate of magnesia, ..... 1*20 

Humicaoid, 2*80 

Water, 10*7« 
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III. Zoology. 

1. Conspectus Crustaceamm qua in Orbis Terramm Ciremmuan§^ 
tione^ Carolo Wilkes e Classe Reipublica Fcuieraia Duce^ lexU ei de* 
scripsit Jacobus D. Dana — (Proceediogs of the American Academj 
of Arts and Sciences, Boston, May 4, 1847, vol, i, p. 150-154, tod 
Nov. 8, 1849, vol. ii, pp. 9-61.) — ^This Conspectus includes descriD* 
tions of 183 new species of Entomostraca, collected by Mr. James D. 
Dana during the cruise of the Exploring Expedition. We here cite the 
descriptions of the genera and families introduced, as they contain some 
modifications of those received, and mention only the names of the new 
species included in the Conspectus under each genus. As elsewhere 
stated, the full Report on the Crustacea of the Expedition is in cootm 
of preparation and will be illustrated by drawings of these and the other 
new species collected. 

Ordo 2. ENTOMOSTRACA. 

SuBORDo 1. GNATHOSTOMATA.* 

TribuB L— CRUSTACEA CTCLOPACEA (yd CopepodaXf 

Familia I. Cyclopidjb. 

Oculi duo simplices tantum. Palpi mandibulanim maxillarumque 
breves aut obsoleti. Sacculi ovigeri duo. 

Genus I. Cyclops. — Antenna maris antioB aubcheliformes aut ar- 
ticulo geniculante instructee. 

Sp. C. brasiliensis, curticaudus, pubesceos, MacLeayi, vitiensis. 

♦ See thiH Journal. 2nd Ser^ i, 225. 

f Cyclopaceoruin nu'iiibra Bunt : — 

Cepha/othorax 4-7-articulatu8. Abdomen 1-6-aiticulatuin, carapace doo teekiaa 

Front scepissimt^ rostruta, rostro aut simplice, aut furcato, aut tnuusveraiin emir 
ginato, aut appemiicibus instructo. 

Oeuli duo Himplices, piemcnto aut connati aut disjuncti ; quoque in quibindim 
oculi duo ooallti sub capite insutentos ; aliis, oculi maximo lenticulo prolato et eomA 
lat^ oblat& constructl 

AritenncB atUiccB 4-28-articulatie, aut simpUces, aut appendicnlate; po§Hc9 2-^-ir 
ticulata; et saipe raniuni fercntes, aliis ad apieem setigersd, aliis subcfaeliformea. 

Mandibulix ad apieem dentate, siepius palpigene : — membra cepbalotbonds ad 
nomiam quarta ; itaque breviter denominata ct. iv. 

Maxillof duoe (ct. v.) sotosae ; saepe palpig^ene, palpo siye panrulo et viz diaoenendo; 
give setas diffusas ferentc. 

Mitxillipcdes (vel Maxillffi, ct. vl) duo, aliis parvi ct parcius setigeri, aliis crassioKi 
et valde setigeri. 

Pedei antiei (ct yii) duo simplices, aut obsolescentes aut elongati, *3iM eetigerir 
aliis subchelifurraes. 

Pedes birftnes decern (ct. viii, ix, x, xi, xii) ; octo anteriores saspioa natatorii, wd 
duo antiei interdiun subprehensiles ; duo postcriores plurimum obaoleti aut parruli; 
in quibusdam masculinis pergrandes et uno amboye prehensilea. 

Abdominis ad basin pertinentes sspissim^ pedes tpuriiy mve obaoleecentet nve 
oblongi et setis armati ; ad extremum^ sty 11 caudales duo, unuaquisqae 4r-6 0eti8pl^ 
rumque plumosis instructua. 

Cephalothorace s^feTn-articulato, «kd «egaieTi\.\acL Y^xiraan. «c^«sBQA^3^ajSQQ|«'^ \ 
Dent; ad secundum, mandibuLa, ma3ai\», fc^ tn»3fiS^^8«^«» Vj^tr^-^^-t^-j^' "^ 



^r-'-- 
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ilia n. Hakpactidji. 

OcmB daosimplien tenturo. PoZjpi mandibulorum maxillarumque 
iWTttli, aut obtoletl, setis diffusis non inatrucU. Saeculm ovigenu udi- 
HM» iliiletiiMi^oiliai setia babitu digitoram ad apicem ioatnictas. 

Genus L — Haipacticus. {Milne Edward$,) — FroM subroatrata, ap- 
Mdieibaa Dullia. Animna aniiem maris aubcheliformes, aut articulo 
(PoieulaDte ioatructe ; femuuB baai ^5 articulati et quasi flagello curto 
a^iua mioutd 6-articulato compoaitce, ad apicem basis appendiceal 
irav«in feraotea. Cq^kalolkorax 4-articulatua. Pedes aniici aubcheli- 
banea mediocrea. 

Smw— Ai]Mietieai» et Qjclopiiiia ptrtim (C oaator taahmo), M, JBEfaortbd— Nao- 
PiWapi-'-'OuitliooBrpai, TTMlHood— Dorifl, iTodU-Ouitboaurpiis et Arpao- 




8p* H. vireaceoa, concionua, aacer, Itaearia, roaeua, acutifrona. 



Genua n. CLrrBMHsaTEA. (JSono.) — Fnms aubroatrata, appendici- 
Mia oullia. Animmm mUiea flexilea ; maris^ non aubcbeliformea. Ps' 
im mndei (ct Tii,) permagni, aubcbeliformea. 

OaSb IfaaArpaeiieui BairSi: Oyeiopt ekdifer Araacticis pertinet Magnitudo 
pedtam antioorum '^K****^*** ^enencom non bene Yandam, nui pedes peigraiidea, 
raoqiie pro antemua geniculfttia in ooita ontati rant; ideoque est antenng maru 
S^SoJlBsto Don salS^^ ^ 

Sp. C. acutellata. 

Genua IIL Sbtella. {Dana,) — Corpus angustissimum fere lineare, 
intici attenuatum et aubacutum, et fronte appendices duaa parvulaa fal- 
:iferfnea aubtua gerena. AnUmus anliea flexifes, appendice bre?i in- 
Mmctce, aetia brevibua ; maris non subcheliformea. Pedes aniici (ct. vii) 
nediocrea aut panrL Pedes praxim^ sequenles lateraliter porrecti, ad 
ipicem brer iter aetigeri. Pedes abdominis elongati et longd aetigeri. 
&te candalu due longiaaime, (in apeciebus scrutatia corpora valde Ion- 
pores, apinuloasB, et strict^ appreaas,) reliquse brevisainvBB. (Tubum 
oltarium aoBpiua \miA rubrum.) 

8p. S. tenuioomia, longicauda, gracilis, crasaicomia, aciculua. 

Pamilia IIL Calaiiidjb. 

Oeuli aimpltcea ; etiam a»pe alii duo inferiorea deoraum apectantea. 
PmLsB mandiMares maxUlaresque articulati et longd aetigeri. Saceulus 
lei^er unicua. Antenna aniiea eloogats, non appendiculats. An- 
tmma posiica ad apicem aetigersB. 

tieoera notia aequentibua distinguenda : — 



qaataor antid (ct Til, Tiii) ; (oe|^ialo-tlioiaoe ^wociri-artiealato, bate tota adhtic 
iiMiinnnta ad segmentom anticom pertinent;) ad segmenta sequentia, singulatim, 
duo pedes birem«s» (ct iz, z, zi, lai), 
Mnidibiila est articalus pedis mandibalaris primus, et * palpus" articuli sequentes 
idb idiqnL 

8et« aotennannn plerumqne valent ad spedes distinguendum, et pradpud iUe 
artiedlonim nU imon un. Articulos 2, 8, aut4, uitimum praBcedentes, nmUtmM sn^ 
; at aomm seta^ tmierwrei et potterwrf, acrutandB et cwnypMUM^av. 



bw anlidi (ct *iL) mjf». 
. H qaam nwirnMpedw (eL 
rPsdibiii posU- n.]b Imtanliter pometw, D~ 




■ eloDgatb, (obnUtii, mo nb- 
. , Aboa uliai ihndo gHua^ti^ 
I. MbootpcrngMtitiKl^tiaNndiflak 1 

nqium uticuUtiaae 



SM^ nunqiUL&i a 
prebeodibat. .. 



Hu lMti% Mtia lDi«ii, wtn- 
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Gienua I. CALAitna. (LeocA.) — Rottrum furcalum. 
ttca live leviier curvais aive ractn, mari* doq ([enicuhotea. Ptiu 
potliei (cl. zii.) otMolescenlM, marii nou prebeoBilea. Ptdea obM 
(cL vii.) eloDgaii, iaid porrecli, iriBzillipedibui (ct. vj.) niBJares, dm 
geniculaii. Oadi inferioru oulli. Cepbalnlhorex 4-5-BniculuiB. 
Rami ontennarumpottieartmnuhfB'iui, ramo bnvioraui ■picein Sntii 
tDBirucIo, in doreo wtigera.* — Hab. in maribiH Ailantico et PxeiSoo. 

Stn.— CjrcLapi. JfiUIm-.— Calurai, ZmcA.— Cetodulnat Jbnutd it riiiilwi. 

Sp. C. rotuadalus, comptus, oudus, magellaDicua, craMiis, fureiesD- 
diM, arcuicornw, turbinatiu, itylifer, curtus, KUiellMin, pavo, \nk, 
mediua, placidua, raclicorniaf aeiuligerus, pellucidin, affinia, flaTipOi 
teiiuicoriiia,aaQguii>eus, tnuadua, innuriiua, limplicicaudiu, nppnf . 
oommuaia, amKUua, bellus, gracilii) eloogauia, stleouatu*, nMrirrOMi 
coniutus. 



"Specieat^ 

L IW glMt 

qMalinm et tubapieBlium ; per longitudinem «< 
2. Per abuctnnun nuuillipedinm, et pediun 
S. Per pedea poetico* tboraciooa ; 
■ "- ' cepbalothonuia, et chumctersi m 



M. Par f^loa Gsodalea et 

jlrtuxilBtio cephalothandi DOQ d«nctei gaurtesi. ' 

aitaii DO- atatam THUt, et Tiz talcA ^aeui dirtJDVw 
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Geoua II. SotniLUu {Dtma.y^AnUmuB atUica elongato, pauei- 
ircieiilat», loogi weAfjBfm^ tatis diffusts, wutrit noo geDieolantes. An* 
iMHMi poMiiea ■impliceB(?). MaxiUipedet (ct vi.) maximi, pedtbua 
waximia omjoraa, 4*articulati, geoiculati' at proreum fleii. OaUi infc' 
iores duIIi. * Cq^kulothorax 4--&-articuIatii8, capita non diacreto. Ab' 
iaaan valda aloogatunii cephalothoraca ooo breviua. SifU caudides 
MoDgi, divaricaiL [ScBpiua, a baai padia biremia, aata grandia laterali* 
er porrecta.1— Hab. id maribua Atlantico at Pacifico. 

8ni^— ScribAla. J)^ Amcr. Jour. ScL, Scar. 2d% i, 227. 

Sp. S. acribai aatiger, abbreviata. 

Genoa III. Euchjbta. (PkilippLy^Proms acuta. Rotimm trana- 
wraim emarginatum. AfUenna aniioB duplo leviter curvals, Dunquaro 
niniind angulo flaxa, tiuarit dod ganiculaotea. Pedis maria jioa/tci (ct. 
dk) ambo valda elongati, aubulati. Pedes aniiei (ct. vii.) maxillipedi- 
Ma (ct I'u) majorea, duple geniculati at aub corpora geati, paDecillum 
MlaniiD Dudarum raflezum fereDtea. Oddi imferiares nulli. Cephalo* 
Ifaro* 4-5-aftieulatua, capita dod diacreto.— Hab. in maribua Atlantico 
stPlacjfico. 

Syii. — ^EoefaBta, PkUinpi, Axdiiv f (far Nfttoigescfaichte, voL iz, p. 65^— Eucfairus, 
Dmtm, Amer. Jour. SgL, ser. 2da, i, 228. 

Sp. £. communia, concinoai pubeacena, diadema. 

Genua IV. Undina. {Dana.) — Antenna aniica ante medium ao* 

Elo leviter flezie, ad apicem fronte poaieriorea, maris dod geoiculaDtea. 
ides posiici (ct. xii.) nuuris graadea, deztro aubcbeliforroi. Pedes an* 
!ki (ct vii.) elooniti, roaxillipadibua aepe majores et valde porrecti, 
BOO geniculati. Ociiit inferiores nulli. Cepkaiotharax 4-5-articulatu8, 

Tnon diaerato^— Hab. in maribua Atlantico et Pacifico. 
U* vulgaria, aimplez, inomata. 

GBemia Y. Cahdacb. (Dana.) — Prans quadrate. OeuH inferiores 
iktoletL AniemuB aniiem regulariter et breviter aetigere, transverss f 
articulatione geniculante. MaxilUpedes (ct vi.) pedibua 
miyorea, duplo geniculantea et inflexi, 4-articulati, aetia nudia, 
lauia. Pedas wueris posiiei diapares, dextro prebenaili. Abdomen 
■adiocie. Sipli eamdaies breve8« aetia strict^ appreasia. [Animal as- 
pioa paitim nigreacena.]— Hab. in maribua Atlantico et Pacifico. 
8nb— OuidMt^ D, Amer. Jour. Sci, Ser. 2d% i, 228. 1846. 
flp. CL omata, pachydactyla, ethiopica, curta, acuta, truncate. 

Genoa TL CrcLOPaiifA. (Milne Edwards,) — Rostrum furcatum. 

antiees aive rectee aive leviter curvatce, maris dextrl articula- 

geniculante. Maxillipedes (ct. vi.) pedibps proximis majorea, dod 

E^ati, aetia longia spinulosis instructi. Oculi inferiores nulli. 
othorax 4r-7-articu1atu8, capite s&pe discrete. Antenna postica 
Calani similes. Pes maris posticus dexter grand is et prehen- 
ffia. [MaxilHpedea, et antennam maris anticam pedemque posticum 
lextnim, PonteUa afiinis ; antennam posticam, oculos, et habitum, Cii* 
teno aimilia. Si oeuli inferiores adsunt, species PonteUa pertinent] — 
Elab. in maribua Atlantico et Pacifico. 

Sm^— CjcIojMiiia (C. CMtor), Milne .fiUboonii.— Oetochilus I Round de VoMahne. 
— MoDoeonM (IL oastor), /«inn«.— Cydope (C. castor), Detmarett, — Dio^^tomna <p. 
aorX ITMlHood— Nod Cjrdo/wiia JBairdii, 

fl|p. C foagieoroWf ca/an/nn, tenuicomia, graciWa. 



a: 
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OenutYII. CATonA. (Dmo.)— AntenoM postksM.aC aotoBBMnwi 
bmbitum anticanim (klano afBnia. ADteooam iMrtt antimm deztiaai 
PinUMm affinia. Oadi auperiorea nulli ; oculua inferior unieua {Jt)r^ 
Hab. io mari Sinensu 

Sp. C. furcata. 

(3enu8 VIII. Acaktia. {DanaJy^AiUeimm wMcm reetiaaooh^ lei* 
Hee, aetis trregalariter diffuais, dextrA marU dod genicaiaiite. HmSB^ 
pedet (ct. vi.) pedibua proximis majoree, recti, eetia aetuloaia Ioii|^ n»- 
atructi. Pedes postici (ct xii.) panruli, uni-ardculati, S aetaa divaricalaa 

Sereotea. Oeuli duo inferiorea et duo auperiorea. Setm c a itd a ia me* 
ioorea. — Hab. io manbua Atlantico et Pacifico. 
Sp. A. limpida, negligena, tonaa, laxa. 

Genua IX. Pontblla. — Rostrum Aircaturo. Oculi duo snperie r u^ 
pigmeotis aive coalitia aive remotia ; duo inferiores coalitL Aniemm 
anlicm muhiarticulatSB, aetia dod difluaia, aateooi dextri aiariff geoieii- 
lante. Cephdlothorax 4-7-articulatu8, aegmento cephalico anpe diKie- 
to. MaxUlipedes (ct. vi.) ffrandea, recti, aetia longia, aetoloeia. Pedm 
antici (ct. vii.) minorea. Pes maris posticus (ct. xii.) dexier craaRH, 

prehenailis. — Hab. in maribua Atlantico et Ptoifico. 

STifd — Pontin, Miine JEduards* — IreDamia, Qoodnti — ^Broteas, Lo^fin. 

Sp. P. elliptica, brachiata, plumata, tursida, curta, contracta, media, 
crispata, detruncata, simplex, exigua, agilis, acutifrons, acuta, rubes- 
cens, emerita, regal is, perspicax, strenua, protenaa, bebea, frivola, de- 
tonsa, argentea, speciosa, princeps, fera. 

Faroilia IV. CoRTCJBiDiB. 

Oadi duo grandes plus mitiusve remoti, lenticulis duobtia prolatia nax* 
imis, et corneis oblatis instar conspicillorun), conatructi ; quoqtie duo 
oculi connati mioutissimi. AnUnfus aniica pauci-articulate, aimplicii- 
aimse. AfUenn€B posUca aimplicisaimce. Pedes mandibulares mtueUlaF 
resque brevissimi. Sacculi ovigeri duo. 

Grenus I. Corycjbus. (Dana,) — Corpus crasaum, antice rotunda* 

turn. ConspicUla fronte affixa. Antenna postiete pedibua anticia ma- 

jores. Pedes antici sexu vix disaimilea digiio aubuncinato teouique 

confecti. Abdomen pauci*articulatum, appendicibua basia nallia, atylii 

caudas styliformibua. — Hab. in maribus Atlantico et Pacifico. 

Stk.— doryoRUB, D^ Proc. Acad. Nat Sd. PhUad^ 184V ; Am. Jour. SoiaDOo, te. 
2da, i, 228. 

Sp. C. gracilis, decurtatus, deplumatus, varius, longiatylia, obtnam, 
crassiusculus, laticeps, vitreus, agilis, orientalis, lautus, apecioaua, remi- 
ger, latus, venustus, pellucidus, coDcinnus, productus, longicaudatua. 

Grenus II. Antaria. (Dana.) — Corpus crassum, antice rotuodatuia. 
ConspiciUa fronte afiixa. Antenna postiea parvse, ad apicem bretritar 
aetigerse, pedibua anticis (ct. vii.) non naajorea, carpo poatice angulata 
Pecfea ofUtct sexu vix dissimiles(?), digito tenui subuncinato. Abde* 
men pauci-articulatum. [Cepbalothorax postice obtuaua.] — Hab. ia 
maribus Atlantico et Sinensi. 

Sp. A. craaaimana, gracilis, obtusa. 
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Gema IIL CSovilia. (Dmuuy^Cwrfm» depreMum, froote latd quad- 
ntnuia el contpieilla ad aoguloa anticoa gerena. Aniennm poMiicm digi- 
lifiMnnaa, digito eloogato, aubulato. Ab&mm pauci-articulatum, appen- 
dicibaa ad buiu Dallta.^— Hab. in mari Pkcifico. 

Sp. C. mirabilia, quadrata. 

GeDua IV. Sappbirhia. {Tkomson,y^Corjma depteBsum, Sexus 
antenoaa poaticaa atjioaque caadalei similei, et abdomen pedesque an- 
licoe (ct vii., vere viaxillipedea,) dtssimiles.' Antenna poitica pedi- 
Ibroica, digito tenuis 2-articulato, ad apicem unguiculato. Abdomen 
f em imm 5-o-artlculaturo, thorace subito angustius, appendices brevet ad 
bann latere gerena ; aiarif 4-5-aniculatuin, tborace subito non anguttius, 
appeodicibna nullia. Pedea marie amid digttum elongati«yiMita« breves. 
SifU caudales laminati. — Maree sepe Iste opalini aut fulgtdd metallini, 
iBlerdam earulei. Femiinm snpius incolorate, plus minusve pellucid® ; 
iaterdam opacB et asulee. — Hab. in maribus Atlantico et Pacifico. 

8p. 8. ins, angusta, elongata, metallina, coruscans, inaeqnalis, bvata, 
splendeiis, ovalis« detonsa, indigotica, orientalis, ovato-lanceolata, gem- 
bella, opaline, versicolor, tenella, obesa, obtuse. 

Familia V. Misacidje. 

Oeali duo conapieillis nriaziinis oonstructi. Antenna potiica ad api- 
aetigere. Pedee mandihularee maxiUaresque brevissimi. Ahdo* 
feoiine (an aiariff ?) 6-articu1atum. Sacculue ovigerue unicus. 

Genoa Mibacu. (Dana.) — Carpue elongatum, non depressum, ad 
frontem dues appendices falcifonnes subtus gerens. Antenna antica 
appendicnlatn, fleziles et non geniculantes. Pedee antiei (ct. vii.) medi- 
eeraa, ani*unffuiculati : jfedee duo sequentes biremes, lateraliter porrecti. 
Ptiee abdaaSnii longe aetlgeri. Seta eaudalee elongate. — Setella af- 
Us, aed eonspicilla ocnlorum diverse. — Hab. in maribus Atlantico et 
heifieo. 

8p. IL eflerata, gracilis. 

Tnbtm H BAFHKIACEA (vel dadooera). 

Corjme tealC plerumque tectum, capita antennisque posticis sspius 
eaeliiais. Pedu plures natatorii. Antenna antica scRpe obsoletae, raro 
elooflpUse. Oenbte oompositus. [Membra tota cephalothoracis mandi- 
bolana, mazillaria, pediformiaque, numero 12-16.] 

.FainilisB sunt : — 

L PiHiLiDJB. — ^Pedes duodecim. Antenns antic® obsolescentes. 

SL Dafbhxdjb.— -Pedes decern. Antennce antic® sive obsolet® sive 
■BMurticulate. 

SL BoaMixiDA. — Pedea decern. Antennae antic® elongat®, multi- 
aifieulatsB. 

4* PoLTPHBXinx. — Pedes octo. Antenn® antic® obsolescentes. 

Familia I. Penilida. 

Genua Peiulia. (D.)— Copai discretum, longe rostratum. Anien* 
fl« jpostictf grandes, ramis duobus 2-articulatis. Abdomen non infiex- 
imi, atylts duobus comeis confectum.— Hab. in mafibus ^to^^ Qt«]^» 

Sp. P. mtinrntriBf orientaVm. 
Bmoom Saana^ Vol VJOI, No, SS.— Sept, 1949. ^ 
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Familin II. Daphnida. 

Genus I. Daphnia. — Abdomen inflexum. Antenna aniicm obaolei- 
centes. Antenna poetiea biramesc, ramis 3-4-articulati8. InteetiM 
Don convoluta. — Hab. in stagnis. 

Sp. D. textilis, austral iensis, macrura. 

Genus II. Sida. — Abdomen rectum. Antenna antica fere obsoletfle. 
Antenna postica biramecB, uno ramorum 2-articutato. Inteetina non 
convoluta. — Hab. in stagnis. 

Sp. S. an^usta. 

Genus III. Lynceus. — Abdomen inflexum. Intestina coovoluta. 
Antenna antica fere obsoletse. Antenna pottica parve. 
Sp. L. latifrons. 

Familia IV. Poltpbemida. 

Pedes octo. Oculus maximus. 

Genus Polyphemus. — Caput discretum magnum. Antenna birames, 
validso. — Hab. in mari. 
Sp. P. brevicaudis. 

Tribus IIL CYPRIDACEA (vel Ostracoda). 

Corpus testa bivalvi omnino tectum, postice incurvatum, capite ao- 
tennisque nunquam exclusis. Pec^e^ nulli biremes nee natatorii. Octdi 
vel simplices vel compositi. Antenna quatuor. [Membra ccphalotho- 
racis mandibularia, maxillaria, pediformiaque numero decern.] 

Genus I. Cypris. (Muller.) — Testa Integra nd frontem nee perfo- 
rata nee incisa. Oculus unicus. Antenna antica setigerae, subnataio- 
riae. Antenna postica subpediformes, setigerae. Pedes mandibulares 
3-5-articulati. Maxilla quatuor, breves. Pedes quatuor, duo uncials 
longe confecti, duo sequentes graciles, 4-5-articulati, ad ova pertinenles. 
— Hab. in stagnis. 

Sp. C. speciosa, albida, chilensis, pubescens, vitiensis. 

Genus II. Cypridina. (Milne Edwards,) — Testa breviter rostrata 
corpus omnino tegens, et clausa. OcuH duo compositi, remoli. An* 
tenna antica setis paucis insequis ad apicem instructoe, setis rectis, sspe 
divaricantibus, vix natatoriis. Antenna postica 5-7 articulis brevissi- 
mis longe et plumose setigeris confectte. Pedes mandibulares 5-articu* 
lati, digitiformes, apicem unguiculati. Maxilla sex, breves, breviter 
setigero?, paris secundi laminam ciliatam ad basin gerentes, selis longis, 
plumosis. Pedes duo, longissime vermiformes, omnino flexiles, ad ova 
pertinentcs, ad apicem setis spinulosis partim reversis armati. Abdo* 
men splnulis biseriatis confectum. — Hab. in maribus Pacifico et Atlantica 

Sp. C. luteola, punctata, olivacea, gibbosa, Formosa. 

Syn. A«t^roj)e, Phllippi 

Genus III. Conch-ecia. {Dana.) — Testa inlerdum breviter rostreta, 

corpus omnino tegens, fronte aperta. Oaili simplices. Antenna m* 

tica 3-4-ar!iculat8e, apicem longe setigene. Spiculum inter antenoii 

aarcosum, simplex, exserlile. AntenticE posa'c<r 5-7-articulatie, ariico- 

lia brevissimis longe seUgerva cou^ecLVob.^ xoitciQ «\\ft.T^\^T«^\, Ptdci 
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fermd 6-ai1ieiilati, doq uDguieulati, apice articuli primi ioterno 
flBpiin bail aacuodi iotamo aimul coroeia (ioatar maDdibuls) at 
mjeulatia. MaxiUm quatuor. PedcM quatqori leouea. Abdomen apt- 
Jia biaariatia coofactum. — Hab. in maribua Pacifico at Atlaotico. 
8p. C. agilia, roatrata, brevirostria, inflata. 

SvBOBDo 3. CORMOSTOMATA. 

Of raatrironnia.-— Tribua quatuor aequeotea : — 

L M0118TRILLACBA. — Corpua elongatum (Cyclopifonne). Mazills 

daaqoa antici obaoleli. Pedes poatici octo natatorii. 

IL Uali6AC£a. — Corpua aepiua depreaaum. Mazills pedeaque toti 

iinaro 1^14, octo pedea altimi plerumque natatorii, plurimi teald tecti. 

III. Lxsif.BACXA.---Corpua depreaaum aut vermifomie. AoteDDspe* 
aqoe partim obaoleti. 

I V. Ntxphacsa. — Corpua breve, araneifomie, abdomioe obaoleacente. 

TribiM L MONSTRILLAGEA. 

Genua Monstrilla. (Dana.) — Cephalathorax fere cyliodricua, 4- 
lieulatua. Abdomen 5-6*articulatuin. Antenna duse. Oculi duo 
Dpiicea ; quoque oculus inferior aicut PonUUU. Tfuneus bncealii 
XTulua aubconicua, maxillia pedibusve non munitua. Pedee octo, na* 
mi. — Hab. in inari ** Sulu.** 
Bp. ML viridia. 

Tribal IL CAUGACEA. 

VWiniliiB quinque aequentea : — 

1. AsotTLiDJE. — Corpua anticd latd peltatum. Ovarium externum 

Ham. Pedes antici larg^ tubulati, sactatorii. 

S, Caligidjl-— Corpus antice latd peltatum. Ovarium externum tu- 

fttnne, rectum, ovia uniseriatis. Pedes quatuor antici aubprehenailes. 

itannss poatico carapace tectee. 

8. DicHBLEaTiD.£.— Corpus depresaum, valde aneustum. Antennae 

aticce carapace non tectse. Ovarium externum tubiforme, ovis uni- 

riatia. 

4. Es6A8iLiD£. — Corycaie affines. Corpua vix depresaum, plus 
Mave Cyclopiforme. Antennse posticse carapace non tectce. Ova- 
ma externum elongatum aut sacculiforme, ovis non uniseriatia. 

0. NicoTHOiDA.— -Corpus plerumque Cyclopiforme, aed e lateribus Ion- 
■imd alatum. Ovarium externum sacculiforme, ovis non uniseriatia. 

Familia 11. Caligid£. 

Babfamilis Caligidarum nobis sunt : — 

L Calioina. — Truncus buccal is subovatus, obtusus. Maxilla trun- 
buccali remotiusculse, poslice aculeo-elongatae. Tubum ovigerum 
lemum, rectum. Corpus antice latius. (Genera sunt Ca/i^v«, L^pe- 
llAetna, Chalimus^ Caligeria^ Calistes.) 

5. Pandabinje. — ^Truncus buccalis tenuis acuminatus. Maxillse ad 
iDCum buccalem appressce, parvuls, lamellatse. Tubum ovigerum 
temum rectum. Corpus posticd interdum.\a\\ua. ^^^ti^t^^vwjxfon.^ 
m#, 2hMMs, NogagUs^ SpecUligne^ DiniemiaXyTa^ PK^Xloi^hoTa^ 'EAk- 
^iarm, Zi^epM.) 
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8. CxcBOPiif X. — ^Tnibcos boooalit tenait, acumiMtot. Masdite ad 
truocam buccalem appreaes. Tubam OTigernm e x t e rn u m tab leMa 
eoovolutum. Corpus postici latius. (Genera aunt Ceeropt^ LammrgmL) 

Caligaceonirn segmenta corporis aactoribos sepe mali data. Sef* 
mentum abdominis aaticum, ovarium externum gestans, ikoraeU poati- 
cum ssepe vocatum.* In Cyclopaceis Caligaceisque ovariom exteroQai 
ad segmentum secundum abdominis tunwalem semper pertioet. His 
animalibus et Cyclopaceis Crustaceisque aliis comparatis« affinitatee vene 
educentur. Tabula sequens, membris ordine enumeratie, hssc con- 
parationem exhibet 
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In hAc tabulA abbreyiatioiiefl^sequentea : — 
Ant AntennsB. ~ 

Ap. Appendices. 
Mand. MondibuliB. 
Max. MftxillaB. 
Maxd Mazilllpedes. 



P. Pedes. 

CM. CheUformea. 

Verp. VeigifonneB. 

Nat NatatoriL 



Prek. VrebiBnalm. 
Ovar. Ovariani 

CoMd Caudalei. 



/Su^aot SubDatatoriL 

0. Membra segmenti obsoleta. 
00. Segmentum ejusque membra simul obsoleta. 

Subfamilia 1. Caligina. 

Genus I. Caligus. — Cephalotharax 2-articulatu8 ; segmento antieo 
lati peliato, fronte discis duobus suctatoriis plerumque instructi; pos- 
tico parvulo, non alato. Oetdi simpJices pigmento unico conjandL 
Antenna poatica prehensiles, et extua basin spini crassi sspius munitc 
Pedes duo antic! vergifornies, bifidi ;f duo proxiroi sequentea subpra- 
hensiles digito acuto coDfecti ; sex sequentes natatorii ; duo reliqui siia* 
plices, vergiformes. Venter furculi parvuli armatus. Abdomen S-4- 
articulatum, appendicibus caudalibus sublamellatis, marginem aetigerit. 
[Sexus antennas posticas, pedes paris secundi et formam abdominisy 
valde dissiroiles.] 

Sp. C. thymni, productus, gracilis, (Lepeopbtheirus) bagri. 



• Vide « Jtfut ^ot det OnMCoMS, ipat ILlBku^l^i^^ 
f JSxtreimtas l»fida artacolo terUo «^ VE*^ 



Zoology. 286 

Geous II. Calistes. {Dana,) — CaZt^o similis. Cephalothorax %tLT' 
ticulatus, segmento postico oon alato. Pedes duo posiici biramei, sub- 
natatorii. 

IVtbio affinis, sed cephalothorax non S-articulatus et moxilke nee lamellares, nee 
ad tmDcain buecalem appresso). 

Sp. C. trigoois. 

Genus III. Calioeria. (Dana,) — Caligo similis. Cephalothorax 
2-articulatu8, segmento postico bialato. Pedes duo postici biramei, se- 
tia brevibus, non natatoriis. 

Sp. C. bella. 

Subfamilia 2. Pandarinjb. 

Crenus I. NoGAGUs. (Leach.) — Cephalothorax 4-articu1atus, fronte 
arcuaia, segmento secundo ad latera postice producto, duobus sequen- 
tibua non alatis. Abdomen sty lis brevibus sublamellatis setigerisque 
coDfectum. Oaili simplices, remotiuscuii : (an quoque oculus subtil- 
ifBimus intermedius?). Pedes paris secundi crasse cheliformes ; pe- 
dea natatorii octo, grandes. 

Sp. N. validus. 

Grenus II. Specilligus. (Dana,) — Nogago segmenta cephalothora* 
cia pedesque affinis. Oculi duo remotiuscuii, et conspicillis grandibus 
instructi, eisque Sapphirinae similes. 

Sp. S. curticaudus. 

Genus III. Pandarus. (Leach,) — Cephalothorax 4-articulatus, car- 
apace grandi, segmentis sequentibus transversis, secundo ad latera alate 
productOf tertio qiiartoque postice alatis, et bilobatis. Abdomen 2-3-ar- 
ticulatum, segmento ultimo tecto, secundo postice rotundato et utrinque 
ttylis caudalibus ssepius munito. Pedes paris secundi crasse chelifor- 
mes ; natatorii octo, setis brevissimis. Oculi duo, remotiuscuii. Siyli 
caudales styliformes, acuti, subnudi. 

Sp. P. concinnus, satyrus, brevicaudus. 

Genus IV. Dinematura. (Latreille.) — Cephalothorax 3-articula. 
tus, segmento secundo parvo, testi tertii dorsali postice valde expansa 
et profunde bilobata, eoque elytroidea. Abdomen 2-articulatum, cara- 
pace paulo angustius, oblongum, segmento nntico maximo, postice bilo- 
bato, postico parvulo, celato. Styli caudales lamellati, terminates. 

Sp. D. braccata. 

Genus V. Lepidopus. (Dana.) — Corpus antice non latius. Ceph- 
aloihorax 3-articulatus, carapace minore quam abdomen, segmentis 
duobus sequentibus postice large bialatis. Abdomen 2-articulatum, seg- 
mento postico parvulo, celato, antico maximo et postice bilobato. An- 
UmuB postic<E articulo teiiui falciformi confectae. Pedes paris secundi 
superficie terminali lata prehensili squamatd instructi. Pedes natatorii 
quatuor ultimi similes, lale lamellati. 

Sp. L. armatus. 

Tribus TV. NYMPHACEA. 

Genus Astridium. (Dana.) — Pycnogono afRnis. Caput duobus 
maxillipedibus subtus instructum parvulis, debUlbus, a^ a^^xc^vu Q\AN\i\^^ 
non preheasili bus. jP<f^^ octo unguiculo conf ecu. Abdomeu "^^iX^i^^^ 

Sp, A. orieatale. 
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IV. Miscellaneous Intblliobncb. 

I. On Certain Frozen Leaves; by J. Goroas, (commuDicated to 
the Wilmington Botanical Society and sent for publicatioo to this Jour- 
oal.) — During the recent cold weather (April 15th and 16th, 1849), the 
leaves of the Buxus sempervirens, (tall box,) common in cultivation, 
the flowers having mostly fallen and the fruit beginning to form at the 
time, exhibited some unusual appearances. The leaves of this plaot 
are of a peculiar structure, and have what may be termed a Hoiog so 
entirely free from the upper blade, except on the edges, that when the 
edges, forming the suture, are pared oflT, the two laminse fall apart with- 
out the use of any mechanical means to separate them. The sutures as 
well as both blades of the leaf proved upon experiment to be entirely 
impervious to water. On the mornings of both the days above mention- 
ed, the leaves were found to be very much distended by the presence of 
some hard substance between the upper and lower blades, and upon 
paring away the edges of the leaf the blades separated, disclosing a 
firm piece of clear ice, entirely free from discoloration, of the shape 
and size of a large seed of the common pumpkin, and in the larger 
leaves full one-sixteenth of an inch in thickness, swelling them in some 
instances almost to bursting. Upon an examination at 9 o^clock a. x., 
these pieces of ice were found to have disappeared from the leaves on 
the sunny side of the tree, remaining however in those on the shady 
tide. At 12 o^clock, all had disappeared, the leaves having assumed 
the natural shape without apparent detriment, from having been sub- 
jected to an ordeal so unusual and severe ; nor was any moisture appar- 
ent in the leaves either at this time or on the evening of the first day 
when a reexamination was made. The lumps of ice were much larger 
on the second and colder morning than on the preceding one, aod 
might have burst the leaves had it been still colder. A thermometer 
hanging in a piazza adjoining the garden in Wilmington, Del., where 
the tree was situated, indicated at sunrise on the morning of the 15th, 
32^, and on that of the 16th, 30^, but the mercury was much lower io 
some situations in the surrounding country, even as low as 22**, it is 
said, in some places near Wilmington. After making these statements 
the author enquires, whence came in a few hours a quantity of liquid 
sufficient to form in the leaves masses of ice comparatively so large ^ 
and how could it so completely disappear again in a few hours more? 
the leaf being, as he concludes, so firm and compact and the edges of 
its two lamina? so completely joined as seemingly to preclude the possi- 
bility of absorption of the liquid from the atmosphere as well as the 
evaporation of the melting ice, and he supposes that for some purpose 
necessary to the well being of the plant, at a time so trying, the sap is 
rapidly forced into the leaf and there congealed, to be as rapidly with- 
drawn when melted by a milder atmosphere which renders its presence 
in the leaf unnecessary. Another member of the society has suggested 
as an explanation of the facts, that probably this superabundant sap was 
forced into the leaves by the congelation and consequent expansion of 
a portion of that in the stem, \n\o vj\\\c\v \\ vio^Vd of course be reabsorb- 
ed as sooQ as both poriions reaaavime^ ^^ \\^\^ t^3^^. \\\a& Vsmxl 
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further suggested that the regular evaporation of moisture from the 
leaves was checked by the cold, whilst its supply to them from the 
plant was continued, and hence the collection of liquid, which, as the 
ice formed from it was thawed, would be evaporated as usual through 
the pores of the leaf. 

2. On the Mechanism and Functions of the Organs of Voice in 
Man ; with the introduction of a case of double utterance ; by Dr. Pet- 
TXOR£W, (Royal Society, Athen., No. 1126.) — Af\er a few prefatory ob* 
servations upon the pleasure derived from the study of anatomy, more 
especially when assisted by the labors of the scientific chemist, the nat- 
ural philosopher and mechanician, — the lecturer entered upon the sub- 
ject above mentioned ; first describing the situation of the larynx and its 
cootiguous par;s. Its skeleton was made up of a number of parts ; the 
material chosen for which was gristle, the best vibratory substance found 
Id the frame,— other parts, as the ear, in connexion with sound, being 
formed of a similar fabric. It consisted of many parts, as it was to be 
elongated, shortened, widened or narrowed. The gristles were to be 
held together; this was effected by bands of an inelastic nature, by 
which means displacement was prevented ; the parts were acted upon 
by groups of muscles (the moving powers of the body) ; the muscles 
(as waste took place upon any movement) were well supplied by arte- 
rial or nourishing blood, the refuse being returned by the veins into the 
circulating system again to undergo purification in the lungs. The 
muscles were put into action by the nerves ; these emanating from the 
brain and upper part of the spinal marrow, and thus under the control 
of the will. The connexion of these nerves with those of respiration, 
the heart, lungs, and stomach was described ; and an especial ganglion 
(dissections of which from various animals presented by the late Sir 
Aatley Cooper to the lecturer were exhibited) giving exquisite sensa- 
tions to the opening to the larynx as an entrance to the lungs was, from 
its great importance, particularly dwelt upon. A set of vessels, called 
absorbents, removed the effete materials of the organ. Internally the 
larynx presented a smooth membrane, having the power of secreting 
a fluid of a glairey nature for the purpose of preventing injury to the 
more delicate parts from the passage of the air to the lung cells. At 
the upper part of the larynx, beneath the mucous membrane, four vocal 
cords were described, two upon each side ; these bounded the cavity of 
the ventricles leading to the sacculi of the larynx. Upon the action of 
the vocal bands depended the pitch of voice. All sounds emanating 
from the larynx were simple, the larynx being with regard to the voice 
what the reed is to the hautboy or clarionet. Many experiments were 
shown proving that the primitive sound was produced by the vocal 
bands forming the edges of the glottis; and the peculiar baa-ing of the 
lamb was imitated by an apparatus contrived and attached to the lar- 
ynx and windpipe of a dead lamb. Other points in connexion with 
the subject were illustrated by numerous specimens upon the table, and 
a new instrument kindly lent for the occasion by Mr. Wheatstone. 
The damper in this instrument was particularly described as illustrating 
the action of certain muscles in the human body upon the thyroid 
gland ; thus presenting the continued vibration oC oi\e so\\t\d \w\o ^wcs^*^* 
er, — Sir Charles BeWa theory being revived by \\\e V^cWix^i ., ^tA ^>\v 
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ported by allusions to comparative aoatomy. Attention was drawn to 
intensity of voice, capacity, and also the tones in the male, female* and 
boy. Articulation and speech were described as modifications of voice 
and produced by the action of the pharynx, the nasal cavities, the 
tongue, and muscles about the cheeks and lips. A child before it had 
cut its teeth could only utter labial words, such as papa^ monui, ^^,or 
in humble life daddavL instead of fal/ier^ the tongue being then pressed 
against the palate. Dr. Pettigrew then alluded to the manner in which 
ventriloquism was performed ; which was illustraled by Mr. Brook, who 
imitated a man in the chimney ascending and descending. Mr. Rich- 
mond was then introduced ; who performed two airs, each as a duel, 
synchronously. After a very careful examination, assisted by Dr. Mac- 
donald, Prof Bowman, and M. Garsin, the lecturer had arrived at the 
conclusion that the two tones were thus accomplished ; the voice was 
of course simple and produced in the larynx ; the current of vibration 
was split, as proved by the flame of a candle, — the bass DOtes being 
modified in the upper part of the pharynx and nasal passages, the 
treble being produced by the tongue forming with the arched roof of 
the palate a tube, open by a very small aperture in front, the tube be- 
ing altered in length by the nicest adjustment of its muscles, these lat- 
ter acting more perfectly from the fixature to the os hyoides and the 
roof of the mouth. 

3. The Aneroid Barometer, (from the Mining Journal, xix, 123.) — 
This elegant and truly philosophical instrument, which is proposed 
as a substitute for the Torricellian tube, is the invention of a French 
gentleman of scientific attainments, named Vidi ; and the public are 
much indebted to Mr. Dent, of the Strand, for the publication of a pam- 
phlet, entitled ^^ A Treatise on the Aneroid Barometer, with a short 
Historical Notice on Barometers in General — their Construction and 
Use.'^ The introduction of this new barometer has been entrusted 
to this eminent chronometer-maker, which alone is a guarantee for 
the excellence of the principle, and the perfection of the mechanical 
construction. Mr. Dent commences the work with an historical de- 
scription of the common barometer, which, although sufliciently com* 
mon to form a general piece of furniture, is by no means generally un- 
derstood ; from the period when Galileo first discovered the cause of 
water rising in a pump from the exhaustion by the sucker 32 ft., to be the 
pressure of the atmosphere, describes the experiments on mercury by 
his pupil Torricelli in 1643, and the subsequent construction of the 
common barometer; then proceeds to the wheel and dial barometer, 
the invention of the late eminent philosopher. Dr. Hooke, which is 
now the one generally in use, except for marine purposes, and con- 
cludes with a description of the sympicsometer, also the invention of 
Dr. Hooke. This latter kind of barometer consists of two tubes— one 
containing spirits, the other colored water, and shows not only the at- 
mospheric pressure, but its temperature also. On the subject of a va- 
cuum vessel, to take the place of the mercurial tube for barometrical 
measurement, we learn that M. Conte, Professor of the Aerostatical 
School at Meudon, near Paris, was the first to call attention to the sub- 
ject, as in his balloon ascents, dunu^ vV\^ >n«ix vvv Eg.v^?t, he found the or- 
dinary barometer subject lo ao mucYi aacv\\^v\Qv\^&\a\» >3«^tM\ bftx 
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berarore, conatructed an iutniRiant, aomewhat in shape of a c 

nich. It conaisied of a bowl of atrong iron, or copper, upon which 

raa a domed cover of very ihin sheet aieel, ihe edges fitting with great 

isactness. Spriagsfixed in the bowl keep the cover at a proper cle- 

■aiioD ; the air ia pumped i I. 

ut, and «■ the rpaiatance of 

be aprings is uaiformly the 

■Die, the cover plaie riaea, 

ir falla, aa the atmoapheric 

■meure vnriea,and theae va- 

iaiions are shown by meana 

>f a hand, securely fastened, 

•aiing backward end for- 

rard on a divided plate. M. 

>»t£. however, was compel* 

ad to reject the instrument, 

10 account of the prejudicial 

nfiueoce which change of 

emperature had upou it. It 

ras \eh to Mr. Vidi's ingenuity to construct an inalrument on acienlific 

innciples, in which he has been most completely aucceasful, and in 

vbich he has adopted most ingenious means for correcting the varia- 

iona of temperature — viz. : by the introduction ofgaa inio the vacuum 

laae of the instrument ; and, on its capacily being diminished by heat, 

he gas coataJned within it is, by the same cause, expanded, and resist* 

ng the compressing force of the atmospheric weight upon the dia- 

ihragms, keeps them separated at a due distance, and elTecis ihe com- 

letMBtion. The Aneroid barometer consists of a vessel of the shape 

ind size of a chronometer — the inter- *• 

»1 BTfsngement.'of which is shown by 

Er. 1. D, D, is the vacuum vase ; C, 

J, a lever, resting on its fulcrum B 

i, and spiral spring S — to the end of 

rbich is attached a vertical rod, 1, 

tluch serves to connect the lever C 

Z, with the lovers 2 and 3. These are 

XMiiwcted by a bow piece, 4 ; and two 

iquare-headed screws, at e, b, admii, by 

crewing or unscrewing them, such an 

iltemtion of the distance of leverage, 

IS to allow the hand of the Aneroid to 

nove over a space corresponding with 

ha scale of a standard mercurial ba- 

ometer ; to the end of lever, 3, is at' 

ached a light rod, terminating with a 

liece of watch chain, attached to a small 

uller. On the axis of this roller, the hand is fixed, and kept in its po- 

adOD, by means of a spiral spring — the outer coil of which is seen at- 

Bcbed lo the axis. M is the socket, which, being p\iUeA ^i-j \V«^\yv,^ 

ilacea the vase in a slate of tension, whereby it offeia Tewa>jaT«:A \n 'fan 

•naaare of the external atmosphere ; and the dtapVvTa^nt^ ».i& V«^\ 
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separate aAer exhaustion, by fixing the pin K, to the lever C. The 
surface of the top of the vase D, is formed of fine corrugated metal. 
F is the orifice, where the exhaustion is effected. 

7b set the hand of Ike Aneroid to correspond with any other Barom' 
tier, — A, the hcnd of th^screw,^^. 1, to bo considered as at the back 
of the case. This screw, when screwed or unscrewed, ahers the po- 
sition of the hand, and is not to he touched /or any other jmrpose, U 
acts in a piece of brass, seen at V^fg. 1, which is prevented from turn- 
ing round the spring S, by means of a pin inserted in the plate. When 
the screw A, is turned, it raises, or depresses, the lever C C, whence 
motion is communicated to the hand. 

To Register the Variations of the Aneroid. — ^A nut, as seen at 0, 
fg, 2, projects through the centre of the glass, to enable the observer 
to move the gilt index, W, beneath it. By this gilt index, tho registra- 
tion of the hand &, is effected. The gilt hand being placed over ihe 
steel one, should the latter have subsequently deviated from W, eiiher 
to the right or left, the difference will be the result of increased or di- 
minished atmospheric pressure. Fig, 2, is a representation of the outer 
case, with a Fahrenheit's thermometer attached. In the Mining JouT' 
naly of P^eb. 3, Dr. Murniy has borne his testimony to the sound scien- 
tific principles on which this instrument is based, and the vast utility it 
will prove to the seamen, aeronauts, and those engaged in mountain 
travelling — indeed, to aerostatic science generally.* 

4. Gold at Port Phillip,, South shore of Australia^ (Athen., No. 
1132.) — Newspapers to the 9ih inst. have come to hand from Melbourne. 
The most important intelligence is the fullowing, which we copy from 
the Argus of the 31st ultimo. — " Port Phillip a Gold Mine ! — We hasten 
to apprise our readers of the important discovery of an extensive gold 
field in this province, yielding the virgin metal in such quantities as, to 
all appearance, will throw California into the shade. The particulars 
of the discovery, as detailed by one of the parties, are as follows: — A 
shepherd called somo weeks since upon Mr. Brentani with a specimen 
of metal which he hud found in his wanderings, and which immediately 
struck Mr. Brentani as being fine gold. He applied for a more accu- 
rate assay to Mr. Duchene, who at once pronounced it a iinc specimen 
of the precious metal. Mr. Duchcne proceeded with the shepherd to 
the spot, in the neighborhood of the Pyrenees, and found indications ut' 
the metal in great abundance, and extending over a large space. He re- 
turned to Melbourne with ore suflicient to yield 100/. worth of pure 
gold, fie describes the gold as being abundant, and the quality as 
belter than any he has hitherto seen worked. The quantity contained 
in the mine visited by them was incalculable : — indeed, he says there 
is a tract of territory at least five miles in extent which furnishes every- 
where abundant indications of the existence of gold. Mr. Duchene 
picked up one piece of the metal weighing 2 lb. 3 oz. which contained 
upwards of 90 per cent, of virgin gold ; in fact, it presented the ap- 
pearance of a lump of molten gold, interspersed with a few quartz 
pebbles. W^e have seen it as picked out of the earth ; and Mr. Duchene 

* We believe that tho value of IW A.ueTovv\\i(Momvi\.« <»x«\v^N.^«V\K^«Qaiuljered 
m fully established. — Eds. 
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Ims kindly left a specimeo at the Argus office for inspection. It is 
therefore indubitable that gold has been discovered.*^ — This extraor- 
dinary news has produced quite a mania throughout the Port Phillip 
district, and hundreds are stated to be proceeding to the new £1 Dorado. 
Some of the papers disbelieve the whole story; others are equally firm 
OS to the truth. That gold has been found there appears to be be- 
yond doubt, — but the quantity is questionable. 

5. Tke Tin Mines of Banca^ (Mining Journal, xix, 178.) — The 
period of the discovery of the tin deposits of Banca is not so remote as 
is generally imagined. From 1700 to 1720 the first workings com- 
menced, which were then insignificant ; but as the prolific nature of the 
Btrata became known, the produce rapidly increased. Attracted by 
the prospect of gain, numerous Chinese miners and adventurers resort- 
ed to Banca, and, as one source of ore failed, gradually explored and 
removed to other districts, spreading successively over the island, and 
selecting the most favorable spots, where a rich store of ore was in the 
vicinity of a stream of water, to fuciliiato their labors. After a Inpse 
of thirty or forty years a gradual diminution of produce was observed 
in many of the working districts ; others were entirely exhausted, and 
new situations attempted. The most prosperous period of the island, 
both as regards the supplies of tin obtained, and the general condition 
of the inhabitants, was during the reign of Sultan Achmad Nadja 
Mudin I, or between the years 17&0 and 1775 : 60,000 piculs, or 
120,000 ingots, is but a moderate estimate of the aggregate produce of 
the mines during this period, and by most persons considered compe- 
tent to judge, it is supposed to have been much greater. Since the 
year 1780 a decrease has become more evident, and 30,000 piculs were 
rarely produced in one year. During the last fil'ieen years the annual 
quantity has further decreased : the position of the mines elucidates 
this in a great degree ; the ore is deposited in horizontal beds, at a short 
distance below the surface, which, in former times, were immensely pro- 
ductive ; but the inquisitive shrewdness of the Chinese directing them 
to the most profitable spots, extensive surfaces may be observed in the 
wettern and northern divisions of the island, which have been turned 
up and drained of their wealth, exhibiting the remains of former mines 
and aqueducts. The process of mining is very simple ; it consists in 
the formation of a pit or excavation, of a square or oblong form, per- 
forating the ground perpendicularly to the beds containing the tin, 
which are rarely far below the surface, and in the proper application 
of a stream of water to facilitate the lal)or and for washing the ore. 
When once perforated, the miners continue to dig pits in succession 
from the same surface until the whole is abandoned, in consequence 
of the exhaustion of the ore; thus in travelling through the country, 
surfaces of several square miles are observed, which have been turned 
up by the process of mining. When a sufficient quantity of ore has 
accumulated, and been properly washed and dressed, it is subjected to 
the smelling process, which operation, in favorable seasons, is perform- 
ed twice a year — in the usual seasons only once, between the months 
of February and April. It is performed in a spacious o^eci sUed^ 
about sevenfj-f/Ke feet loofTj thirty- five feel broai^, and VwevvVN-lovj^t K^^\. 
high io the middle — the upper portion of the roof be\ne, ac^^^vvVa^ ^^Ci'ccv 
the lower by aa opening of aboui two feet, lo ptcveuX \%v\\Uotv. '^.V^ 
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central portion of the shed contains the furnace, while the ends ore 
the receptacles for the fuel, ore, and various requisites in the process. 
The furnace is ten feet long, four feet high, and four feet wide ; the 
fireplace occupies the middle portion, descending three feet into the 
body of the furnace, and beneath is a basin-shaped receptacle, for the 
refined metal. 

The bellows is a large wooden tube, formed out of a single tree, and 
a piston being worked backward and forward keeps up a continuous 
stream of air. The sand moulds are placed near the furnace, and 
when sufficient metal has run, the moulds are filled, sixteen ingots 
being cast at one time, and generally 44 to 45 in a night^s work — the 
work being carried on at that period of the twenty- four hours, in con- 
sequence of the extreme heat of the day. The smelting of the ore, 
and the preparation of the coals, each requires habit and experience, 
and are performed by persons who make a regular profession of the 
business ; the smelters are paid by the night, and the coal burners by 
(he basket of coals employed. The facility, however, with which the 
ore is collected, and the simplicity of the methods of mining, require, ai 
compared with other mining countries, little assistance from machinery; 
besides, the implements in general use are neither numerous nor diffi- 
cult to use, and hence few artificers arc required at the mines. 

6. Navigation of the Arctic Regions^ (United Service Gazette; 
Aihen., No. 1122.) — Commander Joseph West, an officer of loog 
standing, has proposed a plan of fitting a steam-vessel with ice hammer 
and ice saws, to be worked by a shaft of the engine, for the purpOK of 
navigating the polar regions. The projection is applicable to either 
screw or paddle-wheel steamers, and is thus explained : — A semicir- 
cular cogged plate is fixed on the shaft, which connects itself with ao 
elevating bar, fixed to the end of a sway beam, the fulcrum being in a 
crank on the bow of the vessel, at the fore end of the sway beam, 
where the ice hammer is hung, which by the connection of the cogs, 
is raised ei^ht feet at every revolution, it is thrown out of gear when 
they disconnect, the hammer then falls, and is again raised when the 
cogs connect. The hammers are from fifteen to twenty hundred weight, 
working alternately on each side before the stem, and are capable of 
breaking through ice four or live feet thick ; thus enabling a vessel so 
fitted to approximate much nearer to the supposed position of Sir John 
Franklin^s ships than can be done by the present moans, — as the above 
application can be fitted to any steam vess<:i at a trifling expense com- 
pared with the object to be obtained. The invention is simple as it 
appears to us to be practicable ; and we trust that the Admiralty will 
appreciate the value of the plan, and the motives which actuated tho 
gallant projector, by despatching a vessel so fitted at once on the peril* 
ous track of the nimost despaired-of northern navigators. 

7. Type Manufacture^ (Athen., No. 1127.) — The Earl of Rosse 
gave his third Soiree as President of the Royal Society on Saturday 
last. There were several models and inventions exhibited : — the most 
remarkable amongst the latter being a machine for manufacturing print- 
ing types without fusing the metal and pouring it into moulds. The 

inventor, M. Petit, effects Wxs ptoceaa \i^ vW \iaa ^C %veel dies and 

Aia trices which by means of ^o>wet?\\\vxc»\w^\rci^t^a*^^Vx\w«%^Hft.« 

on copper fashioned into quadc auguXw «viv^% ol \\A^^\i\\^\^\i^ ^wsa^ 
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round a cylinder. The hardness of ordinary copper over type metnl 
it in the proportion of iOO to i. A LfOndon firm employed to print 
stamps for the Grovernment is in the habit of using raised copper sur- 
faces for the purpose: — no less than 125,000,000 impressions have 
been taken from one of their plates. The density of the copper used 
in the manufacture of type is considerably increased by the compres- 
sion which it undergoes by the machinery of M. Petit. The machine 
produces thirty-two types per minute ; and it would be difRculi to ex- 
ceed the typographic neatness of the character. Specimens of the 
type nnd printing were distributed among those present. 

8. ^ew Mode of copying Engravings ; by M. Niepce, (ibid.) — An 
engraving is placed in a box containing iodine at such a temperature 
that n small portion is vaporized. The ink of the engraving condenses 
a much greater proportion of the vapor than the mere blank paper ; so 
that when aAer a few minutes the engraving is taken out, exposed a 
moment or two to the air, and then laid on a film or two of starch, part 
of the iodine becomes detached from the engraving, and is transferred 
to the film of starch, producing a very delicate and beautiful copy of 
the engraving. As may be supposed, there arc many niceties required 
which M. Niepce only can practice with perfection. It is necessary tu in- 
close the film of starch between two glass plates in order to preserve it. 

9. Herbaria of New England Plants, — The extensive collections of 
New England Plants, made by the late Wm. Oukes, Esq., have been 
distributed into sets, and the specimens named with printed labels. 
These are now ofiTered for sale for the benefit of his family. The labor 
of a life and large pecuniary sums have been expended in the forma- 
tion of these collections, which were designed to illustrate and form a 
basis of an elaborate Flora of New England. The numerous botanists, 
to whom the lamented Mr. Oakcs generously imparted his specimens 
during his life time, do not ru^ed to be told thai they are remarkable 
for their perfection and beauty. The specimens now distributed fully 
sustain this character, ond they are for the most part very copiously 
supplied to the sets. Nearly one-half the number, of which the fullest 
sets comprise six hundred species or varieties, are alpine or snhalpine 
plants of the White Mountain region, which Mr. Oakes has so sedu- 
lously explored for many years; and among the rest will be found 
most of the rarer plants of New England, such as are in the hands of 
few botanists. They consist entirely of Phtenogamous plants, and 
Ferns ; the Musci, Hcpatica; and Lichens, if not otherwise disposed of, 
will be heredfter distributed. 

It is thought that literary institutions as well as botanists would be 
glad to obtain such a New England herbarium, one which can only be 
formed at an expense of time, labor, and indefatigable research, which 
probably will never be again devoted to this object. It is not expected 
that the actual cost of preparing these collections will be reimbursed 
by their sale. But, to secure immediate though inadequate returns, 
they are offered at an extremely low price ; namely, the sets that con- 
tain 570 to 600 species or varieties, at twenty-four dollars, those of 
about 550 plants at twenty-two dollars ; those of 500, al iweul^ dvi^k"a.\%. 
Application may be made (posX paid) to Charles 'R. TVy^l-^^t^SV^tOw^'cvV^ 
of Boston, or to Professor A. Gray of Harvard VSnwet^vVN ^C^^iiXstx^^' 
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10. British Museum^ (Athen., No. 1130.) — ^The total amount ei- 
pended on the new building and fittings of the British Museum, and for 
ornamental sculpture, from the commencement of the re-building in 
1823 up to the Slst of March, 1849, amounts, as shown by a Parlia- 
mentary return, to 696,995/. The total amount of expenditure that 
will be required for further buildings and fittings is estimated at 56«50(M. 

11. Platinum and Diamonds in California. — The existence of Pla- 
tinum in the gold sands of California has of late been often announced. 
Specimens from the region have recently been seen by the editors of 
this Journal. — We also learn from a reliable source that the diamond 
occurs at the placers. The writer — Rev. Mr. Lyman-— describes a 
crystal seen by him, of a si raw-yellow color, having the usual convex 
faces, and about the size of a small pea. He saw the crystal but for 
a few moments, and had no opportunity for close examination : but the 
appearance and form left little doubt that it was a true diamond. 

12. W. LasselL — The Royal Society of London has presented to 
Mr. Lassell a medal for the discovery of the planet Metis, of one at 
least of the Satellites of Herschel, of a Satellite of Neptune, and of an 
eighth Satellite of Saturn. 

OBITUARY. 

13. George W. Whistler. — We had hardly received the announce- 
ment of the decease of our old friend, commemorated in the last num- 
ber of this Journal ;-— ere we were called to xrrievc for the loss of an* 
other ; who, a man of science applied in a different walk, has been the 
means of extending in another hemisphere the reputation of not only 
his own but of the American name. We sorrowfully pay the due 
tribute to worth like his, thus cut off in the midst of usefulness aod 
before attaining the zenith of fame to which he might justly have 
looked, by furnishing the following notjce of the principal epochs of 
his life and works; prepared by one, who at an earlier period served 
with and imder him. 

George Washington Whistler was born in May, 1800, at Fort 
Wayne in the present State of Indiana, but then part of the Northwest 
Territory. This post was commanded by his father. Major Whistler; 
then and till after the war of 1^12, an officer of artillery. He was one 
of the younger of a numerous family of children ; of whom none now 
survive, except Col. William Whistler, of the 4th regiment of infantry. 

Upon the reduction of the army after the war, Major Whistler, the 
father, was among those not retained ; from the circumstance of his 
having already two sons in the service. But he accepted the post of 
military storekeeper at Newport, Kentucky ; whence he was transferred 
to St. Louis, and died in a good old age. The family had indeed been 
removed to Newport, while Whistler was still in childhood ; and he 
received there his early education. But still earlier education and con> 
tinual association hud inspired him with a taste for military life, to 
which other circumstances were not adverse, and accordingly we find 
him entered ns a cadet at West Point in 1814. 

A change in the regulation of the Academy after his entrance, gave 
him the advantage of a \oi\get coutsfcvYvex^ \\««\Sa tko^ teqjiiired. He 
remained five years as a cadel-, aud ^ta^>ia\»^ \a \^V^. >\^^>^Tii. 
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ban quit the Point ; but ramaioed under orders aa Assistant Professor, 
br which his attainments in descriptive geometry and his artisiical 
aate and skill in plans and drawings peculiarly fitted him. This fit* 
leas, indeed, extended itself to the fine arts generally ; his aptness for 
he arts of design was associated equally with a predilection for music, 
rhich upon more than one instrument raised him to the first rank of am- 
iteur performers. It is remarkable that such tastes should have co-ex- 
sled with an almost irresistible fondness for the associations of a mili- 
aiy life; whose results (at least in time of war) are rather those of 
lestniction than of creation. It is not less remarkable that they should 
»ve continued to be developed till past the meridian of life, amid all 
he pressure of graver employments and momentous exertions. 

Hia employment as Professor continued for nearly two years. In 
L821, although commissioned in the artillery, he was detailed on to- 
lographical duty under Major (now Colonel) Abert ; the present chief 
)f the Bureau of Topographical Engineers. For such service, the 
aate and attainments just spoken of peculiarly fitted him ; and they 
irere recognized and still farther usefully applied the following year, 
when he was detailed as Draughtsman to the Northern Boundary Com- 
nixaioD. 

It was in the interval between these two engagements, that he con- 
tacted another in the marriage with his first wife, the lovely daughter 
>f the late Dr. Swift, U. S. A. Death dissolved this tie in 1828. 

His labors with the surveyor, connected with the Boundary Com- 
niaaion, between the Lake of the Woods and Lake Superior, continued 
br four years ; extending from 1822 to 1826. And subsequent duties 
n the Cabinet of the Commission employed nearly two years more. 

About this period, the stimulus which the interest manifested by the 
general government in internal improvements had given to works of 
hat character, created a new demand for the services of persons com- 
leteat aa surveyors and engineers ; which the class of such persons 
sjiiating in civil life was not able to supply. To the army, therefore, 
rhoae officers had had opportunity for the requisite education, and es- 
leciaily to those who had already been familiar with topographical duty, 
'requent applications were made. 

Among others, the Baltimore and Ohio Railroad Company, one of 
he earliest corporations for such a purpose in this country, had been 
ncceasful in obtaining the aid of several officers who were then em- 
nent or have since become so. The names of Doctor Howard, who 
hough not a military man, was yet attached to the Corps of Engineers 
if the Army, of Lt. Col. Long, and of Capt. McNeill, appear in the 
iroeeedings of that company as Chiefs of Brigade ; and those of Fes- 
eodeo, Gwynn and Trimble among the assistants. In Oct., 1828, this 
iompaoy made further special request for the services of Lt. Whistler ; 
ind this, it may be supposed, from his known capacity and the compa- 
iy*a Deed, not so much for general purposes as for particular aid. The 
lirectora had resolved upon sending a deputation to England to exam- 
ae the characteristics of railroad undertakings there ; and no one 
iould have been better calculated to serve on such a mission thatv 
iVhistler. The other members were Capl. Mc^e'vW au^ ^o^xv^'^^xsk 
laigbt, Egq. 
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Leaving this country in Nov., 1828, directly after being joiaed by 
Whistler, they returned in May, 1829. In the course of the following 
twelvemonth, the organization of the road (a part of which had al- 
ready been constructed under the immediate personal superiotendence 
of W.) assumed a more permanent form ; this allowed of the trein- 
fer of the Military Engineers to other undertakings in a more iDcboats 
state, where similarly beneficial services could be rendered with those 
that the Baltimore and Ohio Railroad had already enjoyed. 

Accordingly in June, 1830, Capt. McNeill and Lt. Whistler (he had, 
in 1829, been promoted) were detailed to the Baltimore and Susque- 
hanna Railroad ; for which they made the preliminary surveys and de- 
finitive location. It is perhaps, at least in a financial aspect, to be re- 
gretted that their advice was not followed in the general direction to 
be given to the line. Instead of its penetrating northward to drain the 
freights of the Upper Susquehanna, it would have been carried mora 
eastwardly to intercept those freights at or near the mouth of that riv- 
er, and to attract besides the passenger travel from Philadelphia, the 
distance between which and Baltimore it would so materially have 
shortened. In point of fact, it would have anticipated the realizalioo, 
consummated not till nine years af\erwards, of the present Baltimore 
and Fort Deposit railroad ; and would have stimulated, at the most 
favorable period, the normal development of these constructions as 
thoroughfares of travel more than channels of trade. 

However, these topics need not be discussed here. They are only 
referred to at all as un early manifestation of that prompt sagacity to 
which it may be presumed Whistler contributed his proper share ; for 
since their connection in 1828, these two subsequently so distinguished 
engineers appear identified by an intimacy, if possible, more than fra- 
ternal. 

In the latter part of 1831, Whistler went to reside in New Jersey 
in furtherance of the Patcrson and Hudson railroad ; a work theo 
recently commenced : and from his various residences in that state, at 
Paterson, at Aquachnonk and at Belleville, he attended to the construc- 
tion of this and the Boston and Lowell railroad — both in progress at 
the same time. 

In 1833, he resigned his commission in the Army of the United 
States; not so much from choice as from a sense of duty. And at 
this epoch and possibly from this event, there seems to have been a 
turning-point in his character. Hitherto, his pursuits as an Engineer 
appear to have been more in the aspect of an employment than of ■ 
vocation; he prosecuted his undertakings diligently, to be sure, as it 
was his nature to do, but without much anxiety or enthusiasm ; and he 
was satisfied in meeting the difficulties as they supervened with a suffi- 
cient solution. Henceforward, he handled his profession more am 
amort; he labored that his resources against difEculiies of matter and 
space should be over-abundant ; and if he was before content with the 
sure-footed tact of observation, he now added the luminous aid of study. 
How luminous and how sure these combined became, his subsequent 
works tell best. 

In the fM of 1834, he \efl ^ew ^ex&e^ VlTvA vj^viV \o New London to 
superintend more convemenl\y \V\e \uc^v^\oti o^ >j£v^ Vt^<v^«acft «& 
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toooingtOD railroad ; a work inteoded as the complement of the Bos- 
on and Providence railroad, then almost completed. Not long after, 
D 1885, he yielded to the urgent solicitations of friends and parties 
Dlerested (in both classes of whom may be mentioned, for instance, 
he late Patrick Jackson,) and assumed the position of Superintendant 
tod Engineer of the machine shops, principally for the construction of 
oeomotives which the Locks and Canal Company of Lowell had re- 
»Dtly established. Here he remained for two years or more, to the 
idvaotage of the Company, and to the increase of his own stores of 
nechanical knowledge. We observe throughout his life, but perhaps 
DOSt prominently in these very engines built under his direction, the 
olf-deoial with which he excluded novelties of his own, the caution 
rith which he admitted those of others, and the judgment which he 
iserciaed in selecting and combining the most meritorious of existing 
imngements. 

This preference for what was simple and had been tried, did not arise 
iroffn a want of originality, but pure self-command. On the contrary, 
hoae who have been associated with him can recollect how ready he was 
It all times with devices for facilitating the execution of work, or reme- 
lying contrarieties and disasters as they occurred. His simplification 
if the method of running curves on the ground may be taken as an in- 
lODce, occurring when he happened to be visiting a work of great im- 
K>rtaoce under the charge of an eminent brother engineer. The heads 
ii the long wooden piles that were being driven became always shat- 
ered, and though ferruled with a ring, split under the blows of the 
Iriver. Whistler immediately suggested the interposition of a loose 
ibeet«iron plate, to be placed on the head of the pile and to answer the 
lurpose of equalizing and dispersing the forces. It is hardly necessary 
o add that the expedient was successful. 

After a while, in 1837, the condition of the Stonington railroad 
locame such as imperatively to demand his presence and attention ; 
ind he removed for the purpose from Lowell to Stonington. At 
be same time he was called to take part in conjunction with McNeill 
lod Swift in the location and construction of the Western railroad. 
these connections he remained until 1840 ; when he found it more 
nnvenienr, in behalf of the last named railroad, to remove with his 
iamily to Springfield. There he still was, when in 1842 he was invited 
D a manner highly gratifying to himself and honorable on the part of 
be Emperor of Russia, to assume the charge of certainly the most 
(igantic undertaking of the age, the Petersburg and Moscow railroad. 
This position was offered to him, not so much because he was an 
American, as for his own high qualifications. A deputation of Russian 
mgineere who had visited America the year before, had occasion to 
omark his extraordinary abilities and made report accordingly upon 
beir return ; and this led to the invitation. This fact need detract 
nthiog from our national pride. Whistler, tJie man^ after his trans- 
(sral to another continent became em'menlly the American ; and his 
ibilities thus advanced the reputation of his country beyond any thing 
hat could have been predicted of it before. 

The general direction and intent of this great ra\\Toad\\fi^>^^^w ^^- 
ormiaed upon before he was cai/ed in ; and the execuvw^ cotiVccX o1 \\ 

SscoxD Seecu, Vol VIII, No. 2a.— «ept, 1849. '^^ 
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had been vested in a Commission consisting of high officers of state, 
and among them, persons of large scientific attainments. Of this Com- 
mission, Whistler was shortly made a member; the minute surveys, 
the location of the line, and it may be even said all particulars in its 
construction, which could properly come under the purview of ex* 
ecutive consideration, were directed or approved of by him. And io 
those points where his experience or reflection suggested an opinioo 
different from that of his colleagues, he had the fortunate tact to win 
golden opinions from those even whose views he did not sustain. We 
believe that we only state the simple truth in saying, that year by year 
he rose in the estimation of those with whom he was engaged. 

The difficulty of his task, arising from the very grandeur of the uo* 
dertaking apart from any local or physical obstacles, is not to be judged 
of by anything in the professional experience of any other engineer, 
living or dead. A road of four hundred and twenty miles, with a thirty 
feet base, a road way of four hundred feet in width, a double track 
of seventy pound rails on a five feet gauge, with an equipment of one 
hundred and sixty-two locomotives and more than two thousand six 
hundred cars, for whose manufacture the place and means had lo beti 
it were created amid those Sclavonic plains — all to be opened and fur* 
nished almost simultaneously, at an expense of forty millions of dollsn 
in the shori space of seven years— constitutes an undertaking that might 
have paralyzed many a stout and self-relying heart. Fifty thousand 
men — a force to subvert a kingdom or establish an empire — worked 
together at once to force the Earth^s reluctant materials and products 
to submit to the forms of a severe geometry. Upon one man, rested io 
great measure the responsibility of the issue of this large number of 
hands. Such and so great was the task that awaited him. 

The progress made in its completion was such that in March, 1847, 
the Emperor with his suite was able to travel over a part of the road 
and inspect the shops where all the immense machinery was being 
fitted. Upon this occasion, which seems to have been regarded as a 
sort of celebration, divers promotions were made' among the native 
officers connected with the work ; and the Cross of the Order of St. 
Anne was conferred upon the American Engineer as a token of the 
estimation in which he was held. 

Honorable tokens of another kind were not few. Besides the appro* 
priate work of his functions on the roud, enough to try the energies of 
one man, (who, whatever might be his abilities, could not make more 
than twenty-four hours in a day, nor be in two places at once,) 
various other calls were at times made upon Whistler ; implying a 
seeming belief in his universal knowledge. Thus, not long after 
commencing the great work in 1843, he was consulted upon the 
project of the docks and fortifications at Cronstadt where his ideas 
received — no mean praise — the imperial approval. Then the plans for 
improving the Dovina at Archangel, nnd the construction of a penna* 
nent bridge across the Neva, where the difficulty arises not so much 
from the width (only eight hundred feet) as the depth and rapidity of 
current, were successively submitted to him. The design of an iroo 
roof of a riding- house al Si. PeietaWt^ vi\\\^iVv ^^le^eds the enormous 
span (two hundred and iWvrly-fvve ^^©v^ ol vW\ ^x >^»w:a^ .^ ^irak «^ 
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b'rely left to him. Finally his last appointment was that of Engineer 
of the Naval Arsenal at Cronstadt ; a work which, had he survived, 
would dou bless have been executed with the success that attended his 
other undertakings. 

In the midst of ail this activity and usefulness, his seven years' en- 
gagement having expired to a month, the railroad so far complete 
that it could be delivered over without much urgency in twelve month's 
time, just as, with his family (for, as we should before have said, he had 
married, in 1832, the accomplished sister of his friend McNeill) he 
was about to revisit for a brief interval his native country — death calU 
ed him away from his labors. His health had not been so robust as usual 
for several months post ; and an attack of sickness supervened, from 
which, however, there appeared no cause to apprehend a disastrous is- 
sue. But on the 6th of April, there came a sudden crisis ; he gradu- 
ally sunk and expired peacefully on the morning of the following day. 

Every mark of respect, we are informed, was paid by the govern- 
ment ; and the direct condolence of the Emperor with the bereaved 
lady will be remembered with melancholy pleasure. It is to be pre- 
sunned that our own government, which has recently so readily and 
honorably responded to the appeal of an anxious British wife, will not 
be backward in testifying proper respect to the remains of one who 
has done so much to sustain the American character abroad. 

A few more words, and this notice must be closed. As an engineer, 
Whistler's works speak for him. He was eminently a practical man ; 
though hardly in the sense in which that phrase is frequently used. 
For it is not going too far to say that no American cotemporary at least 
possessed more of the theory of his profession or of the science of en- 
gineering, which unfortunately in this vehement age is too often con- 
sidered secondary to the impulses of, so-called, genius; while it is for- 
gotten that science is genius taught by experience — experience, not one's 
own alone, but that of others, too. With such views, Whistler had no 
affinity. Accustomed to study his combinations, until ho could with 
prophetic science (so to speak) almost divine their issue, none of his re- 
sults are to be classed among the happy crudities or fortuitous suc- 
eesses of the mere practical man : the end was foreseen from the be- 
gianing, and the beginning calculated for the end. 

As a man, his character may be traced in the words — truth and 
modesty. A blameless youth had been succeeded by a manhood of 
deep religious feeling and piety unfeigned. Though we cannot but 
sorrow at parting with an old friend, and regret his being cut off ere 
he had attained the ripest maturity of power and performance, we yet 
bow at the inscrutable decrees of a beneficent Providence ; for our sor- 
row and regret are mingled with the assurance that ^^the righteous is 
takeo away from the evil to come." A. 

14. Stephen Endlicher, (Athen., No. 1122.) — We have to an- 
nounce the death of Dr. Stephen Endlicher, Professor of Botany at 
Vienna. He was well known in Europe, both as a botanist and as on 
accomplished philolo£;ist, — and held the situation of Librarian to the 
Imperial Library ot Vienna. One of his earliest conirlb'Uvous Vo ^^vtccv- 
ical science was his * Flora Posoniensis' — wh\ch was ^uV>\\%!tv<i^ \v\\$J^\, 
The plaata were arranged in this ' Flora' accord\n|^ Vo vVv© i\i>x\xw\ «^^- 
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tern ; and throughout the whole of his botanical career, Professor End- 
licher has paid great attention to the systematic arrangement of the 
vegetable kingdom. In 1836, he published his great work entitled 
^Genera Plantarum, secundum ordines naturales disposita.' At the 
time when it was published, it was undoubtedly the most importint 
work on systematic botany since the ^ Genera Plantarum* of Jussieu. 
In this work he proposed an arrangement of the vegetable kingdom 
which has had a considerable influence on more recent systems. He 
also published several works containing descriptions and drawings of 
new plants. Those brought from Peru and Mexico by Poeppig were 
described by Endlicher. In 1837, he commenced the publication of a 
work containing descriptions and drawings of new species of plants, 
under the title, y^xunxa Boxaptxa, The drawings for this work wars 
from the pencil of the celebrated Ferdinand Bauer; who died at Vieona 
in 1826, — and who, like his brother Francis in England, left behind 
him a great number of drawings of plants such as had never been 
equaled during their lives and have scarcely been surpassed siooe. 
Endlicher published a Flora of Norfolk Island in 1833; consisting of 
descriptions of plants which were collected by Ferdinand Bauer in 
1804 and 1805. In addition to these systematic works, in conjunction 
with Unger, Endlicher published a work on structural and physiological 
botany. This work is interesting as containing a statement of its 
author^s views of structure upon which his systematic arrangements are 
founded : — but it was not in this department that Endlicher obtained 
his reputation us a botanist. It was reported that the death of Endlicher 
was caused by his own hand : — but this appears to be untrue. 

V. Bibliography. 

1. De CandoUe^s Prodromus Regni Vegelabilis: Pars XlII^ Set' 
tio Posterior, Paris, pp. 468. May 5, 1849. — This half volume bu 
appeared very nearly at the date announced for it, last autumn, when 
the twelfth was published. It is the second part, anticipating the first, 
which is to contain the Sohnacea and the Plant aginaceoi, two families 
which will finish the Monopetatous series, as this begins the Apetaleor 
Monochlamydea, It comprises the Phytolaccacea^ SaholacetB (Cheoo* 
podetn), BasellacetE^ and Amaranfacea, elaborated by Moquin-Tandoo 
of Toulouse, and the Nyctaginacece^ by Prof. Choisy of Geneva. Of 
Phytolaccacea we have, in the United States, only Petivera alliacea 
which grows in Florida (probably not in " Carolina"), Rivina lavii, 
(to which we are surprised to see R. portulacoides, NuU.^ joined,) and 
Phytolacca dccandra, which last is now so widely dispersed over the 
world that its native country is uncertain. 

The largo family of SaholacetB comprises 72 genera, disposed nearly 
as in Tandon Chenopodcarum Enumeratio, in two suborders and 
seven tribes, most of which are further divided into subtribes. Our 
genera of the Cyclolobeje (those with the embryo nearly annular) are 
Aphanisma, Nutt., a Californian plant discovered by Mr. Nutiall ; T^ 
Joxys aristata^ which is credited to us because Linnffius referred his 
Cbenopodium Virginicum lo C ^f\Q>\aX\]iu\>V^wV \\v& doubtful if we pot- 
8es3 the genus ; Cycloloma (^SaVaoVa ic\aX^v^^\\a^M.\fi.Vx>^ \ ^VnMr^vaa^ 
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to which Tandon now reunites the greater part of his Ambrina, (C. am- 
brosioides, C. anthelminticum, &c.,) leaving in Roubieca only the orig- 
inal species, recently illustrated in this Journal by Mr. Curey ; Blitum^ 
to which the author now refers, as a section, his former genus, Agaiho- 
phyton (Chenopodium Bonus Henricus, L.) ; Monolepis^ Schrad. (Bli- 
tum chenopodioides, NtUi.) Atriplex^ of which too many of the older 
species are credited to the United States ; Obione^ Gffirtn., of which nine 
species are North American, including (apparently with sufficient rea- 
son) the Pterochiton, Torr. ; Grayia^ Hook, and Arn., of a single 
species; Eurolia; a doubtful Kocfiia; a Corispermum (which Tundon 
seems not to know as also a native of this country) ; Salicornia^ in 
which we have S. berbacea ? S. Peruviana (Caro. Eraser), and S. 
Virginica, to which last he evidently would rnfer S. mucronaia, Bige* 
low^ a name unknown to him (and he has also dropped, apparently by 
accident, the homonym of Lagasca, so that the point in which we are 
interested is not elucidated) ; Arthocnemum (A. f ambiguum = Salicornia 
ambigua, Michx,) being still kept distinct. Of theSpiROLOBE.is wc have 
in North America, Chenopodina, a genus newly founded for the Cheno- 
podium marilimum, L., which was formerly referred to Sua?da, besides 
which species Tandon also gives us C. linearis (the Salsola linearis, 
£//., which however he thinks may be a variety .of C. prot^trata, which 
again he thinks may not prove distinct from C. maritima), and 
C. depressa (Salsola depressa, Pursh) ; of Shoberia^ we have S. 
calceoliformis (Chenopodium calceoliforme, Hook,)^ which is stated 
also to be found ^^ near New York ;^^ of Salsola^ we have S. kali only. 
The singular genus Sarcobalus of Nees, (the Fremoniia of Torrey in 
the Reports of Fremont's first and second journeys,) is enumerated 
among the Genera exclusa, and said to be ^^ dubia sedUy Probably 
the author had not seen the figure of the fertile plant published by Dr. 
Torrey. Acnida^ following the aspect and inflorescence, is here refer- 
red to the Amarantaccm. 

The order Basellacea^ familiar to us only by the Boussingaultia ba- 
selloides, which is cultivated as an ornamental climbing plant, contains 
six i^nera, entirely of tropical plants. 

The order Amarantacea includes furty-five genera, arran^^ed under 
three tribes. There are credited to this country, Celosia^ one Cali- 
forniao species ; Amaranlus about nine species ; Mengea, Schauer, 
a Caiifornian species which has much the aspect of Amarnnius Blitum ; 
one or more species of Euxolus^ Raf., (Amarantus lividus, L. <S&c.) ; 
Acnida^ in which A. rusocarpa appears to be mixed up, in a manner 
that requires much investigation to unravel, with Amaranthus tamarisci- 
Dus, NtUL^ which again, though entirely distinct from Acnida itself, 
nearly accords in character with Moquin-Tandon's section Montelia ; 
Banalia^ a new genus, one section of which includes an Oregon species 
(Balonnocnemis occidentalis, Nuft. ined.) ; an obscure Po/j^aiemi/m; 
GoBMypianthus^ Hook, two Texan species ; Iresine^ two species ; AU 
Umanlhera^ one species ( Achyranthus repcns, L.), besides the A. (Clad- 
othrix. Null.,) lanuginosa, which Lindheimer and Wright find abund- 
antly in Texas, and which will certainly stand as a separate genus., if & 
striking peculiarity in respect to its fru'\t, observed b^ YNt.'^ow^n^ 
prores to be a normal condiiioa, Telanihera ficoVdea au4 ^o\^%qvi^A^^ 



appear to be only inlrodueed pluts ftkNi| ear eoqthert eieef < BmMf' 
cAm (Oploiheca, NmU.) Imm three North Ameffieea^elee, Plflf# 
Mm of Rafineeque it noi identified, end probably never will km. ' • ^"^ 

The remaining family, NifeUigUanem^ inciodea eigh t een feiMiinf Ji 
three tribee. Of MirmkUU, thouffh no epeciea are mdiled in On^ M 
have one or more in Teiaa, ae well aa the three apeeiee of' Ngtk^kittl 
Choiay . Of Oxghopkuif aiz North Aoierieao apeciHa are IndioMod'l Ml ' 
the Peruvian AUUma imcamMa cornea aleo from Oalifomia. Fow ape* 
eiea of Abomiia are deeortbed, beeidea A^ ? (Tripterocahrx) inioninihei 
']^rr,^ whioh Dr. Torrey baa ainee raiaed to the rank of a ga nn tf 
Fuonia nciduUa ia found on Kej Weat. Botrkmiwim fbmiahee W 
three or four epeciea ; and there atill remain eome ondeaeribed Tmt 
repreieaiativea of the family. A* Ot:- ^ 

9. CtOidogue of PkmU^ NaU»€ mid NatrntiUiMd^toBeeUd im^ 
dniiy of CineimuUit Okio^ dmrHig tko ffemro 1884^1644; hf 
O. Lka. Philadelphia, pp. 77, 8vo. lM9.-»The ctrstiniaiai 
der which tbia poaihumooa pubticadon haa been made, firom oaaiefUliF 
which, had Mr. Lea*a life been apared, would have aawmed a-inoiwf^ 
tended and important form, are thna briefly atated by Mr. SulKw^ift 
the preface. ^ 

** Pew botaniats have more thoroughly inveatigated tiie vegetation ef 
their immediate vicinities than did the late Thomaa G. Lea that of (Sa- 
cinnati. This is apparent not to much in the large number of planii 
here enumerated and determined with singular accuracy, aa in the oe» 
pious and valuable obaervations attached to the apecimens in hie Herbs' 
rium. These observations, had life and health been epared to comphnf 
them, would have appeared in the form of a local Flora— a work fcr 
which years of assiduous study of the plants of Southweatern Obis 
had well fitted him. 

^ The following Catalogue, however, is all that he left ready for pab« 
licatioo ; with the request that Mr. J. Carey, of New York, or mjmUf 
should see it through the press. In the PhsBnogarooua portioa as 
changes have been made other than in the nomenclature, rendered na» 
cessary by the advance of the science since the period of hie deoeais^' 
During the last three or four years of his life, Mr. Lea waa la alewwl y 
devoted to the study of Fungi : and his collections in that departmeM' 
will be found a highly valuable contribution to the mycology of thif 
United States. Mr. Lea died of an autumnal fever, on the 30th dF 
September 1844, at Waynesville in this State, where he had been pa»' 
sing a few weeks, making, as these pages will attest, many new aal 
rare collections in the adjacent valley of the Little Miami river, fa' 
accordance with his wishes, all the specimens of Fungi were eubmilf 
ted to his correspondent, the Rev. M. J. Berkeley of England, hf 
whom alone they have been determined and prepared for tbia Om^ 
alogue." 

The Phanerogamous plants, Ferns, Mosses, and HepaticsD, appear ai* j 

the form of a naked Catalogue. The account of the Lkshena, prsparn' \ 

ed by Mr. Tuckerman, is enriched by some critical remarka by thia MJi^ I 

fui Lichenologist, and by the characters of three new speoiea of Licb-' j 

eaa proper^ namely Vamftcoria tttbeUipiica> PomeUa Leana, and P.^* i 

Mifboemrpa^ and of a CdltemacM, Vta.^ LejpUc^swMa cnaikM^^iib^Mhir < 



Bihtiagrofhy. 303 

in extended note is appended. But far the most valuable part of Mr. 
Lea*s collection consists of the Fungi, which he long made the objects 
of special study. The catalogue of this family, prepared by the 
Rev. Mr. Berkeley, is a most important and timely contribution to our 
knowledge of an obscure and neglected branch of our botany, from 
one of the most accomplished Mycologists of the age. It comprises 
the characters of fifty*three new species of the order. A. Gr. 

8. The Elements of Botany ; by M. Adbien de Jussieu : Translated 
hf Jambs Hbwetson Wilson, P.L.S., &c. London : Van Voorst, 1849. 
pp. 750, 18mo. — We are glad to have an English translation of this invaU 
oable elementary work, which was briefly noticed in this Journal soon 
■fter the publication of the first edition of the original. It is without 
doubl the best compendious treatise on the subject that has appeared in 
any language; and appears to be, on the whole, well rendered into 
English by Mr. Wilson ; and the excellent cuts are accurately copied. 
h 18 lo be hoped that many copies will find their way to this country. 

A. Gr. 

4. A Manual of Botany ; being an Introduction to the study of the 
Structure J Physiology^ and Classification of Plants; by John Hutton 
Balfour, M.D., F.L.S., 6sc., Professor of Botany in the University of 
Edinburgh. Illustrated by numerous wood-cuts. London : I. Griffin & 
Co. 1649. pp. 641, 12mo. — We have here an original English introduc* 
tkm to Botany, but modeled evidently upon the plan of Jussieu's, all 
of whose wood -cuts (from the English edition) have been borrowed, as 
well as several others from different sources. In extent, it is about the 

{iroper size for a class-book, being intermediate between the terse ** Out- 
iiies^* of Henfrey and the large octavos of Lindley. Indeed it aims to 
cover the whole ground of Dr. Lindley's series of works, only half the 
volume being devoted to Vegetable Anatomy, Organography, and Phys- 
Mogy ; while the systematic portion gives with considerable fullness 
the characters of families and the properties and uses of plants ; and 
the part upon Geographical Botany comprises an excellent digest of that 
interesting department, brought up to the present state of the science. 
To this is added a brief account of Fossil Botany, and a short appen- 
dix, OQ the use of the Microscope in botanical researches, and on the 
node of collecting, examining, and preserving plants. The index is 
alto made to serve as a glossary, in the manner with which we are 
here familiar. The work is well executed, and the materials judicious- 
ly selected, so as to give a good summary view of almost every topic 
vbich pertains to the science. A. Gr. 

5. Circular prepared by direction of the Hon. Wm. Ballard Preston, 
Secretary of the Navy^ in relation to the Astronomical Expedition to 
CkUe; by Lieut. M. F. Maury, U. S. N., Superintendent of the Na- 
tional Otwervatory. 34 pp. 4to, with Charts and Tables. Washington, 
1849. — This circular gives a brief history of the important expedition 
to Chile, under Lieut. Gilliss, and of its outfit in Astronomical Instru- 
ments, besides Charts and Tables to facilitate observations. We cite 
the following, by Lieut. Maury, from the second page of the pamphlet : 

The Series of Astronomical observations, in which the coo^et^vx^tv 
of other observers h more especially invited, w\\\ cousxhX o^ ^\^^t^x\\\«\ 
meaauremeatBt duriog ceriaia poriiona of the years l^^^^ ''^>^^^' ^^^ 
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^62, upon Venus and Mara, with certain stara along their paths. The 
observations upon Venus which will most command the attention of 
the Expedition, will be differential measurements upon that planet, in 
the morning and evening, while it is near the inferior conjunctioos of 
1850 and 1852. In like manner, Mare will be compared with its 
neighboring stare near the times of opposition of that planet in 1849 
and 1852. The object of these observations upon this planet, is a 
more accurate determination of its parallax. 

To facilitate the observations and to secure concert of action, so that 
the cooperatora, in whatever part of the world, may, in observing the 
planets, always use the same stare of comparison, Lieut. Gilliss has 
prepared the accompanying charts and tables. Charts No. 1 to 5, in- 
elusive, refer to Venus; 6 and 7 to Mare. They show the approxi- 
mate places of the planets from day to day relatively to the stara, down 
to the tenth magnitude, near their path, in some pans of the paths of 
the planets, along which published catalogues do not afford proper stars 
of comparison, special observations have been made with the large 
Refractor of the National Observatory ; the stara, whose approximate 
places have been thus obtained, are mapped down along the planet^s 
path. Tables 1 and 2 contain the Ephemeris of the planets, and the 
stare of comparison. They ^ive the star of comparison for each day, 
and quote its magnitude with its approximate mean ploce only. The 
stare marked VV. C. are from the unpublished observations of the 
Washington Catalogue; as they have not undergone their final reduc- 
tions, their declinations are only given to the nearest 10'^ The other 
stars arc designated by the initials or name of the Catalogue from 
which they arc taken. In the Ephemeridt>8 of the two planets and 
their neighboring stare, the mean places of the stare for 1st January of 
the year for which the Ephemerides are calculated, are given. The 
object of such Ephemerides is to give the place of the star with accu- 
racy suflicient merely to leave no doubt as to the identity of the par- 
ticular star, which all observers are requested to use during the obser- 
vations for the day thereby provided for. It is requested that those 
who may have the goodnes to cooperate in these observations will ob- 
serve the planets also, both for R. A. and Dec, at their meridian 
passage. 

The order of observations, proposed by Lieut. Gilliss, is this: — ^Du- 
ring the term of the Ephemeris of Mare, differential measurements 
upon that planet, and the star of comparison for the day, will be cono- 
menccd at two hours after the passage of the planet across the merid- 
ian of Greenwich, and be continued for one hour and a half after the 
star and planet shall have passed the meridian of Washington ; observ- 
ing and comparing with the star, the North and South Limb of the 
planet alternately. 

Both the planet and star of comparison will also be obser\'ed, with 
the Meridian Circle, at their transit across the meridian of the Observa- 
tory in Chile. The same couree is proposed to be pureued, at meridian 
transit, with regord to Venus and her star of comparison. Lieut. 
GiJJiss proposes to commence the differential observations upon Venus 
and her star of comparison, as ^we.i\ '\w \W ¥!.^V\tmeri8, as early in the 
evening and morning, and to conuiwiQ vY^xxv «&\Qtk%^«& >^\v^^ ^SBA 
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Sun and the conditions of the atmosphere may admit Owing to the 
absence of stars of sufficient magnitude within 15° of the Sun, an 
omission is made in the Ephemeris during the time that the planet will 
be within that distance of the Sun. It is proposed, during such inter- 
vals, 10 rely exclusively on meridian observations, both at the Observa- 
tory in Chile and elsewhere. 

The precise place in Chile, at which the Observatory is to be erected, 
will not be decided upon until the arrival there of the Expedition. 

Those Astronomers, who are disposed to forward the objects of the 
Expedition so far as to cooperate with it in conducting an auxiliary 
series of observations, will perceive that the results of iheir labors will 
be enhanced by using, whenever practicable, the stars of conrtparison 
which Lieut. Giliiss has selected, and which are given in tables 1 and 
2, and by following genenilly the plan of observations proposed by him 
and herein explained. Each co-laborer is requested to send annually, 
to the Superintendent of the National Observatory^ at Washington, his 
observations, with an account of the instruments with which they were 
made, together with such other information in relation thereto as is 
necessary to a full understanding and appreciation of them and the re- 
sults arising therefrom. 

6. Introduction to Meteorology ; by David Purdie Thomson, M.D., 
Grad. Univ. Edinb., Licent. Roy. College of Surgeons, Edinb. 466 pp. 
8vo. Edinburgh and London. 1649, Wm. Blackwood & Sons. — The 
work on Meteorology by Dr. D. P. Thomson, ranges over the whole 
field of meteorology in its widest sense, including the general characters 
of the atmosphere, chemical and physical, barometric, thermometric and 
hygromeiric, as well for heights as for the ordinary level, and for all 
zones. The causes of the distribution of temperatures arc considered 
— the color of the atmosphere — various properties of light— clouds, 
rain and snow and all allied phenomena in their many details, even to 
" Dust- rains,'' " Fish-rains,'' " Frog- rains," and " Blood spots ;" — also 
mirage, and lightning in all its varieties of action and effects; — meteors 
and their theories and supposed agency ; — auroras, and other lights to 
the ^^ ignis fatuus:" — winds and their theories; and descriptions of 
varioud instruments for meteorological observation. There is in some 
departments a want of system in the presentation of the facts and of dis- 
crimination in their selection and condensation, which interfere with the 
scientific ?alue of the work, — a defect which may however increase 
its popular interest. The chapter relating to winds abounds in the 
wonderful, with too little true science. Various incidents are intro- 
duced by way of illustration thai give variety to the subject treated, 
and an excellent literary taste pervades the work. 

7. A Memoir on the Geological Action of the Tidal and other Cur^ 
rents of the Ocean; by Charles Henry Davis, A.M., Lieut. U. S. N. 
— From the Memoirs of the American Academy of Arts and Sciences, 
New Series, vol. iv, 40 pp., 4to, with three maps. Cambridge. 1849. — 
No observations at the present time can better promote the progress of 
geology than those relating to the tidal currents of the ocean and the 
distribution of material thus produced : and science owes mucK V<^ 
Lieut. Davis for ihe exposition of this aubiecl w\\\e\\ W V^^ ywi^^. 
Our coast affbrda facia of a most extended and vafvcd cWt\x^V^x^ ^"^^ 

Stxoyo Sebieh, Vol VIII, Xn. 2.^.__Sppt., 1819. ?^*^ 
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we may hope that similar obsenratiooa will aooo be extended along ili 
whole outline. The investigatioiNi here detailed were made about the 
Nantucket shoals and Long Island. The author exhibits in a atraog 
light the action of the tides in the accumulation of the loose maisrid 
constituting shoals, and in determining their nositions and outline. 

8. Sixty^ecand Annual Report €f the RegenU of ike UkwereUg 
of the State of New York; made to the Liegislature, March I, 1849. 
a^ pp. 8vo. Albany. 1849. — This Report, l^ides its fund of infbrma* 
tion relating to education in New York, contains, as heretofore, mete- 
orological tables for the year, made throughout the state and Tarioiis 
observations on different atmospheric phenomena. There are also 
some pages devoted to topographical and other information relating to 
portions of the slate and even to other states, a part of which are val- 
uable, and another part add nothing to the reputation of the Beport 

9. Reporter elc, of the Smithsonian Instiiution^ eKhibiiing Us Plsm^ 
Operations and Financial Condition up to January 1, 1849. Proa 
the third Annual Report of the Board of Regents : Presented to 
Congress, Feb, 19, 1849. 72 pp. 8vo. Washington. 1849. — ^The ob- 
jects and plan of the Smithsonian Institution have been noticed at 
length in a former number of this Journal. It is gratifying to learn 
that these plans, so noble and comprehensive, are in process of accom- 
plishment under the supervision of its learned Secretary, Prof. Henry. 

10. A collection of Tables and Formula useful in Geodesy and Prao^ 
tieal Astronomy^ including Elements for the Projection of Maps; prs- 
pared by order of the Topographical Bureau for the use of the Corps 
of Topographical Engineers ; by Capt. T. J. Lbs, Topographical En- 
gineer. 96 pp. 8vo. Washington. 1849. No. 8 of Papers relating to 
the duties of the Corps of Topographical Engineers. — ^The Topograph- 
ical Bureau of our Grovemment, under the general direction of CoL 
J. J. Abort, is conferring a great benefit on the science of the coontiy, 
by its recent publications. The work before us has more interest tbsa 
pertains to a manual for Engineers : its utility will be appreciated by 
a wide range of readers. It presents in a perspicuous manner the va- 
rious trigonometrical expressions, formulas and series used in calcula- 
tions, commencing with the most simple ; embracing equations for tbs 
circumference and arcs of circles— and for sides and surfaces of trisn- 
ffles : — next explains fully the standards of weights and measures, giv- 
ing many tables, including long comparative tables of Etiglish and 
French measures, dec. : then passes to Expressions for Surfaces aad 
Contents of Solids of various kinds — Formulas in Hydrometry — Expres- 
sions for Arithmetical and Geometrical progression — Force of Gravitj 
— Tables and Formulas in Geodesy, drawn out with the fullness ii 
detail required in the most thorough surveys, with extended tables for 
the various corrections, as of temperature, the earth^s ellipticity, dsc— 
Tables of Corrections for Refraction in Trigonometrical altitudes — ^Ti- 
ble of Slopes for given ratio of altitude — Full rules for Barometricsl 
determination of Heights, with several tables for corrections, and oth- 
ers for the comparison of different thermometers, and for French aad 
English barometers— Rules for the Thermometrical Measurement of 
Heights — Formula for proiecXxotv o^ ^%v^^ VwVv ^ tiumber of valuable 
tmbies — ^Table of the \engiVw, \n 1^«l>iv>a«\ ^i^^ %v^^^a^A \iK\«^^t3k\ ^k^moi 



BiUitgn^. 307 

af Latitade and Ldogitude in different Latitttdei— -Tkblea of formula 
ibr Aatrooomical obeenrationB, and especially for determination of 
Time, Latitude and Longitude. Such a number of useful tables and 
Ibrmulaa— and we have given but a partial enumeration of them — have 
never before been brought together in the same compass. Moreover 
we cannot commend too highly the clear typography of the volume, 
and the perepicuity of its arrangement, nor the apparent care and labor 
with which the work has been prepared by Captam Lee. 

IL Deicripiion of a Syitem of MUiiary Bridges with India Rubber 
PmUanif mreparedfor tie u$e of the Untied Slatee Army ; by Capt. 
GiOBOB W. CuLLVM, U. S. Corps of Engineers. — Paper No. 4, from 
Ripers on Practical Eni^neering, published by the Engineer Depart- 
ment, for the use of the Officers of the United States Corps of Engi- 
neers, pp. 274 to 414 and plates 18 to 22 inclusive. The valuable 
memoir whose title is here cited, is illustrated by full details, giving all 
the particulars required in the construction of Bridges with India Rub- 
ber Pontons. 

12. IVafisaetioiif of the New York Stale Agriculhtral Society, with 
as mbelraei of the proeeedinge of the County Agricultural Sodeties. 
Vol. viii. 1848. Albany. 1849. 8vo., pp. 975.— The able and indus- 
triooa secretary of the State Society, has placed this huge volume in 
oar hands. Its contents are various, but important and interesting — 
worthy of the state from whose public assembly this volume issues as 
a part of their legislative proceedings. Mr. Salisbury's memoir on the 
aiwmicai constitution of Indian com, forms a part of this volume. The 
addraases and proceedings of the Society and the agricultural returns 
of the several counties of the state, agricultural discussions on various 
lopica by the members of the Slate Society, occupy a larse part of the 
vi^nme, which is concluded by an agricultural survey of Washingtoti 
emioty, by Dr. Asa Fitch. Among the most important matters dis- 
eaased in this volume is the subject of a Normal Agricultural School, 
to be established by the State government, for the proper promotion of 
agnenlturai education and research. This is a subject of commanding 
importance, and it behooves the state of New York to set a liberal and 
•nlightened example in this respect 

lib Hietary and Chemieal Inveetigation of Maize, or Indian Com ; 
bf J. H. Salisbuxt. Albany. 1849. — This research is a **' Prize Es- 
say,** to which the New York State Agricultural Society have awarded 
their premium of 9200, offered two years ago. This **• Essay'^ forms 
pan of the valuable volume of Transactions of the Society for this year, 
just published as above noticed. 

Mr. Salisbury's research is very elaborate and extended. It is em- 
bodied in 206 octavo pages, a large part of which is taken up with 
eloeely printed lables of analytical results, and of calculations deduced 
frocn them. We have received this essay at the moment of going to 
Bveaa, and have had no opportunity to make a critical examination of 
Mr. Salisbury's methods or results. We have however, seen enough 
to know that great labor has been bestowed on this research, and that 
Aa author's attention has been devoted to a wide ran^e of incva^r^ va 
rafereoce to the chemicaJ constitution of a\\ parVs ot vVv\% a\^'^\ Kxccexv* 
can Mtaph gima^ and of the soils and manures upotk ^VivOci \\\w«&\s^«^ 
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grown. It 18 also e?tdent, that our knowledge of the chemical history 
of this grain, is greatly extended by Mr. Salisbury's labors. We prom- 
ise ourselves the pleasure of again reverting to this memoir on an- 
other occasion, when we can have space to take it up somewhat ia 
detail. We must now confine ourselves to the following table (Table 
60 of the memoir) exhibiting the composition of the tuh of the kernels 
of three varieties of maize. 



Carbonic acid, 

Silicic acid, 

Sulphuric add, 

Phosphoric acid and perozyd of iron, 

lime, 

llagneMa, 

Potash, 

Soda, 

Chlorine, 

Organic adds, 



j No. 11. 
Ash of kernels Ash of kernels 
of the Chinese of the 'l^i«ea- 
tree Tariety. rora variety. 



trace. 
1-700 
1-076 
49185 
0^620 
16-200 
12980 
16-865 
0-440 
2125 
I — — 
I 99-640 



trace. 

0-776 

1-276 

44-186 

0-895 

12^76 

14-240 

20646 

0460 

8-620 

98-210 



No. 15. 
Ash 
of the 
sweet vsfiety. 



of kemdJ 
• R.fshii4 



1-126 

0-660 

44-060 

0-S85 

18410 

18-867 

88-068 

0-870 

8H)26 

98-000 



14. Notet on the Medical Applicaliau of Eleciridty ; by Williax 
F. Channing, M.D. Boston : D. Davis, Jr. and J. M. Wighiman. 1849, 
12mo, pp. 199. — This unpretending little volume emanates from a 
source which entitles it to great confidence as a faithful record of the 
present slate of our knowledge of the application of electricity in the 
treatment of human disease. The subject is treated under the follow- 
ing heads. 1. Physiological relations of Electricity. 2. Forms of Med- 
ical Electricity. 3. Means of Application. 4. General application to 
disease. 5. Special application to disease. Dr. Channing treats each 
of these topics in a perspicuous manner, and the last two with special 
fullness. He gives a decided preference in a majority of cases, to 
electro- magnetism and magneto-electricity as a means of excitement 
in medical cases. 

15. Davis^s Manual of Magnetism; by Danibl Davis, Jr. 184d. 
Boston : 2d edition. 12mo, with 180 original illustrations. — Mr. Davis^s 
Manual has long been a handbook with all teachers and many students 
of electrical science in this country. It is peculiarly an original and 
valuable work^ and the forms of apparatus which it figures and de- 
scribes, are now acknowledged to be the best which are in use for ex- 
perimental illustration. Many minds have united to produce this result, 
and Mr. Davis has been peculiarly favored in having the advice and as- 
sistance in contriving his apparatus, of such men as Prof. Henry and 
Drs. Page, Channing and Biacon. Under the charge of the two latter 
gentlemen, the present (osi well as the former) edition of this Maoosl 
has been principally prepared. 

16. Knapp's Chemical Technology ^ vol. ii, illustrated with 246 engra- 
vings. Philadelphia : Lica ^ Blanchard. 1849. — The second volume of 
this work under the edvionVu^ oi ?to^. ^ . ^. IQ\\Moo^ has been some 
time ia our hands Crom \hA eii!u^Tvt\a\ii% v^aX^^^^^^ *^^^ ^wN^awsnl 
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execution of ihese works leaves little to l>e desired, nnd the wood-cuts 
are equalled only by the other volumes of the series of illustruied sci- 
entific works of which this is one. This volume is devoted to the de- 
tailed description of the processor GIhss making in its various depart- 
ments, and the manufacture of Alum, of Copperas, and of Oil of Viiriol, 
all of which are subsidiary to Glass making. Groupe iii. is devoted to 
CIrty wares, the manufactory of Pottery and Porcelain, including Bricks. 
Groupe iv. is devoted to Lime, Mortar, Gypsum, Magnesia, Barytes, 
and Strontia. 

Dr. Knapp*8 happy union of scientific accuracy with a minute knowl- 
edge of practical details, renders his works of the greatest value to all 
who take an interest in the progress of the scientific arts. 

17. The Nautical Slide Rule ; by Paul Cameron. 2d edition. Lon- 
don. 1848. 12mo, pp. 5S. — The author of this treatise is the invent- 
or of an instrument for the use of navigators, which he calls a Nauti- 
cal Slide Rule, and another which is called the Mechanical Sliding 
Rule. These instruments appear to be capable of solving inst rumen- 
tally or by construction a large range of practical problems, alike in 
navigation and general mechanics, and withal to be of a very simple 
and practical character. 

18. Second Report of Experiments on Gunpowder^ made at Wash' 
ington Arsenal in 1845, ^47, and '48 ; by Brevet Major Alfred Morde- 
CAi, of the Ordnance Department. Washington. 1849. — Major Morde- 
cai^s former experiments on Gunpowder and Guns, are well known 
(see this Jour., i ser., vol. xlix, 180) as having added very greatly to 
the extent and accuracy of our constants in this difficult department of 
physical investigation. The following are the principal objects which 
were proposed in continuing the experiments with the ballistic pen- 
dulum :— 

1. To ascertain the smallest calibre of gun which may be relied on 
to give satisfactory results, in using the ballistic pendulum as an instru- 
ment for proving gunpowder. 

See " Report of Experiments on Gunpowder, at Washington Arse- 
nal, in 1843 and 1844,'' p. 320. 

2. To ascertain the initial velocities of balls fired from field guns 
and howitzers, with various charges. 

3. To ascertain the charge of maximum effect, and also the relative 
force of a given charge, in guns of various lengths of bore. 

4. To extend the experiments on the windage of balls, in order fur- 
ther to develope the law of variation of the force of the charge, with 
Tarioua windages. 

5. To e.xtend the experiments on balls of various weights, in order 
to compare the force of the charge, with different weights of ball, in 
its eflTects on the gun, as well as on the shot. 

19. Craig*s Universal Dictionary of the English Language^ em* 
hracinf^ all the terms used in Arl^ Science and Literature. 2 vols., 8vo. 
pp. 1053 and 1100. London. 1819. — Mr. Craig is Lecturer on Geol- 
ogy in Anderson's University, Scotland. This dictionary retains in its 
main features the peculiarities of Walker. Its definitions are full acvd 
accurate, being largely derived from Webster. T\\ft otv\vo^\^^"^ v^.^^ 
orthoepy of the work are of course deeply unclut^d \>^ >>cv^ OVi^w^l;' 
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lish (Irish?) standard, which is chiefly its basis od these points. It is 
beyond our province to discourse upon lexicography, but our attention 
was called to this work by the arrival at a late hour of a copy from 
the author. It is certainly singular that Englishmen should again be 
indebted to a stranger for another dictionary of the English language. 
Thus in succession has an Irishman, an American, and a Scotchman, 
presented England with lexicons of their own language, compared 
with which their own works have been imperfect and unpopular. 

PBOonDiH OS of the Americaa AMOciAtion for the Advancement of Sdeooe. — ^Fint 
Meeting, held at Philadelphia, Sept, 1848. 166 pjk. 8vo. PhUaddphia, 1849. 

Rkport of the Eighteenth Meeting of the British AModation for the AdTinee- 
ment of Science, held at Swansea in August, 1848. zl, 98 and 188 pp^ 8vo. Lm- 
dbfi, 1849. John Mwrajf, 

J. M GiLuae : On the Longitude of Washington. From the Fkoceedniga of the 
American Philosophical Society. PkUadelpkia, 1849. 

J. Cuans, F.LS. British Entomology, being Illustnitiotts and DeacriplioiiB of the 
Genera of Insects found in Great Britam and Ireland. 16 vols. Roy. 8to. 770 oop> 
per plates. — ^Thb work is about to be re-issued by Reeye, Benham dk Reeve, it 
about half its oiwinal cost — ^£21 tor complete copies to subseribers. 

T. Mooaa : A Handbook of British Ferns. Loodoo. 6s. 

PaocRDiNOS Boot. Soa Nat. Hist. FEBRUAR7, 1849. Epodi of the Masto- 
dons ; H. D. Rogers, Mr. Fotter, Detor. p. 118. New shells of the Exploring Expe- 
dition under Oapt Wilkes, (Genera Trochus, Planaxis, Cerithium.) A, A. OoM 
—MARCH, p. 122. Telluret of load and gold from Virginia; 0, T. Jacks<m.—f, 
122. Structure of Glaciers, illustrating laminated structure of rocks ; H. J). Rogert, 
— p. 125, same subject; Dewr, — APRH^. p. ISl. On the anffl^ of Arkansite ; J,S. 
Te$ehemacher. p. 132, on the inhalation of nitrous oxjd, cmoroform and sulphorie 
ether; C. T. Jackson. — p. 183. Development of Syncoryne; Desor. — p. 187. De- 
velopment of Aurelia aurita ; J)e9or. — p. 140. New sheik of the ExpToring Expe- 
dition under Capt Wilkes. (Genera Pleurotoma, Mangelia, Fusus, ^[^toa, Fboi^ 
Murex.) 

Bulletin de la Soc. Imp. dbs NATuaxusTis db Moscow, 1848 ; No. IL Inseetiof 
Southwest Liberia ; F. Gebler. Elements for a history of Russian Malaooaoology ; 
7%. V. Middendorf. — On Spermatophora ; O. Groa. — Fossil Crustacea of the Jura of 
Moscow; A. Vonfuhf. — European species of the genus Corisa; Fieber. — On the 
Glycia virgata and the genus Blechrus ; Motsehovlsky, — Critical Remarks on EricfaMo'i 
Naturgesdiichte der Insekten Deutschland, <&c. ; MoUekoulskt/. — Decades quarta et 
quinta generum plantarum adhuc non descriptorum ; Iharezaninow. — Oo some fosnl 
Dones of the government of Orel ; Borissjak. No. IIL Insects of Southwest li- 
beria ; F. Oebler. — Flora of Dahura ; Turczaninow. — ^Fossil cephalopoda of Kakvga 
and Moscow ; Fischer de Waldheim. — On tlie Saurians of the Zechstein of Rums; 
£. Eichwtld. — ^New Russian Lepidoptera ; E. Evertmann, — Decomposition of spa- 
thic iron hj heat ; E. OUuson.'-On Saussurea Earelinii ; 8. Stchegleem. Pelopoeus 
destillatonus ; E. Eversmann. — Botanic notices ; Steven. No. IV. Anatomical in- 
▼estigation of the Galeodes aronoides and G. intrepida ; M. KUtary. — Geological re- 
lations of the Governments of Orenbuig and West Ural ; Waatgenkeim v. Qua^— 
New Cecindelffi and oilier insects of Russia ; Chaudair. — Fossils of Orel ; Fucker it 
Waldheim. — Flora of Dahuria ; Jhtrczanitwio. — Mines of Bieloussowsk ; Syrmnaitde, 
— On the beaver ; G. C. Eigenbrodi. — Analysis of Glaucolite ; Oiwartowsky. — 1849, 
No. 1. Geology of Moscow; 0. Rouiller. — "Staphy linen Fauna** of Uie Cauca- 
sus and the region beyond ; /. H. Ifochhuth. — On the Crioceras Yoronsovii ; Fis- 
eher de Waldheim, — New Siberian Coleoptera ; Mannerheim. — Comet of August* 
1847 ; G. I. Schweizer. — ^Two venomous spiders of Southern Russia ; McUehodskf. 
— On a Russian Daphne ; /. Kaleniczenko. — Examination of several miDeirals; a. 
Hermonn, 
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American Auoeiation far the Advancement of Science, — The annual 

Msion of the American Association was held at Cambridge in Massa- 

husetts on the 14th of August, and the session continued until Tues* 

ay, August 2l8t, being the longest session yet held by this body. 

i large number were in attendance from all parts of the country, and 

[le arrangements of the local committee were ample both for the per- 

ooal accommodation of the members, and for the sessions of the sec* 

ioos. The division into two sections, 1. Of General Physics, and 

:. Of Natural History, took place on the second day, and before the 

lose of the meeting, a farther subdivision was made into four sec- 

ioiw. 

The great improvement both in the quantity and quality of the matter 

flered over any previous year was very observable to those who have 

4lowed the sessions of this body from its origin in the Convention of 

eologists at Philadelphia in 1840, to its present enlarged and compre- 

wve form of usefulness. It was obvious that the Association had 

w become truly national in character, and had taken deep hold of 

t feelings of men of science and investigators in all departments 

knowledge. This manifestation is the best earnest of the future 

•rgy and prosperity of the Institution, and gives encouraging hope 

mrther progress and greater usefulness. Dinner was provided 

f for the members in Harvard Hall, and on these occasions the 

» enlivened the hour by their presence — which was extended also 

m meetings of the sections. Numerous invitations were received 

eminent individuals and public bodies in the neighborhood to visit 

US objects of interest in science, and on the day aAer the session 

d, several of the naturalists and others accompanied by ladies 

I in a dredging excursion in Boston harbor. 

9 Local Committee and the officers of Harvard College exerted 

elves in every way in their power to make the occasion one of 

re and profit to their guests, many of whom found the most 

ible treatment at their hands, and all were so impressed with the 

tties of the occasion that they will not soon forget the classic 

of the University at Cambridge. 

aext annual session of the Association is to be held at New Haven 

lecticut, on an invitation from the officers of Yale College. 

^ident for 1850 is Dr. Alexander Dallas Bache, the Secretary 

C. Herrick, Esq., and Dr. Ellwyn, Treasurer. The session 

ce on Monday, Aug. I9th, 1850. There is also to be a semi- 

«sion, to be held at Charleston, South Carolina, in March, 1850. 

n give at this late moment on\y \\\e VviV o^ vc\^twi\\^ t^-^^"^ 

a, and in the order of the daWy ai\i\ouiic«m^ti\&. 
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Tuesday^ Aug. 14. 

1. On the Aurora Boreal is, by Prof. Sbcchi of Georgetown, D. C. 

2. On the Polar Plant, by Mnj. B. Alyord, U. S. A. 

3. On the Plants of Wisconsin, by J. A. Lapham, Esq., of Mil- 
waukie. 

4. The Fossil CrinoidesB of Tennessee, by Prof. 6. Tsoost of Nash- 
ville. 

5. A plan for the Diffusion of Human Knowledge. 
Correspondence in relation to the Aliona Observatory. 
Structure of Coral Animals, by Prof. Louis Agassis. 

6. On the Fossil genus Mosasaurus and new allied genera in the 
United States, by R. W. Gibbes, M.D. 

Wednesday <t Aug. 15. General Session^ 10 A.M. 

1. On an American Prime Vertical, by Lieut Charles H. Davis. 
After the reading of this paper, the members met in two sectiooii 

when the following papers were presented, — 

SECTION OP OBNBEAL PHYSICS. 

2. On the Natural Classification of Curves, by Rev. Thomas Hill. 

3. On Platietary Perturbations, by Prof. Benjamin Peirce. 

4. On a Comptirison of the Results derived in Geodesy from the 
method of least squares, by Prof. A. D. Rache. 

5. On Boitonite, by VVilliam Seamann, Esq., M.D. 

6. On Boitonite, and on Thompson's Bi-silicate of Magnesia, by 
Prof. Benjamin Silliman, Jr. 

7. On the Moisture, Ammonia and Organic Matter of the Atmos- 
phere, by Prof. £. N. Horsford. 

SECTION of natural HISTORY. 

L On the Zoological Character of Young Mammalia, by Prof. Loms 
Agassiz. 

2. On the Vegetable Character of Xanthidium of Ehrenberg, hy 
Prof. Louis Agassiz. 

3. On Valerianate of Morphine, a new medicine, by Dr. Morrill 
Wyman and Prof. E. N. Horsford. 

4. On Footmarks in the Red Sandstone, by I. Lea, Esq. 

5. On Volcanos not Safety Valves, by James D. Dana, Esq. 

6. On the Remains of a Fossil Elephant, found in Vermont, by 
Prof. Louis Agassiz. 

7. On the Existence of Remains of Mastodon angustidens in the 
United States, by Dr. J. C. Warren. 

Thursday^ Aug. 16. 

section of general physics, cbemisty, etc 

L On the Relation between the Elastic Curve and the Motion of the 
Pendulum, by Prof. B. Peirce. 

2. On the Second Recorded Comet of 1784, commonly called Comet 
of D'A ngas, by Dr. B. A. Gould, Jr. 

3. Remarks od TetresltvaV 'lYv^tuvo'Cvca^ Vj \a«^v« E, B. Hunt, 
U. S. E. 
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4. On Indianite of Boamon and an American Mineral which has 
been distributed nnder the same naroei by Prof. B. Silliman, Jr. 

& On the so-called Picrolite and Slaty Serpentine of Texas, Lancas- 
ter Co., Pk.f by Prof. B. Silliman, Jr. 

0. On the Chemical Constitution of the Gorgonia antipathes of Ber- 
muda and the West Indies, by Prof. B. Siluxan, Jr. 

7. On the Explorations of the Gulf Stream in connection with the 
U. S. Coast Survey, by Prof. A. D. Bachx. 

8. On the Ribbon Structure of Glaciers, and its analogy to Slaty 
CleaTage, by H. D. Rogbbs. 

SXCTIOH of NATUXAL HISTOXT, OXOeXAPHT, IfcC. 

1. On the Ermtie Phenomena of the Central Alps, by Prof. Abnold 

GUTOT. 

2. On the Circulation of Fluids in Insects, by Prof. Loiris Agassiz. 

3. On the Embryology of Ascidia and the Characteristics of New 
»es from the shores of Massachusetts, by Prof. Louis Agassiz. 

4. Note on the Mirage on Lake Superior, by Dr. C. T. Jackson. 

5. Remarks on the distribution of Testacean Mollusca in Jamaica and 
the olher West India Islands, by Prof. C. B. Adams. 

6w On the Erosions of the Earth's Surface, by President Edwabd 
Hitchcock. 

7. On the River Terraces of the Connecticut Valley, by President 
Edwaxd Hitchcock. 

S. Description of Certain Bfmeral Localities, chiefly in the Northern 
part of Worcester and Franklin Counties in Massachusetts, by Charlxs 
Habtwsll and Edwaxd Hitchcock, Jr. 

9. On the Structural Features of the Appalachians compared with 
those of the Alps and other disturbed districts of Europe, by Prof. 
HxNXT D. Roexxs. 

There was a general meeting at Lyceum Hall in the evening, when 
an address was presented : — 

Ob the progress of the Surrey of the Coast of the United States, by 
Prof. A. D. Baohx. 

Eriday^ Aug. 17. 

SXCnON OF FHTSIGS, GHXMISTXT, ke, 

1. Report on the Progress of the Telegraphic Determinations of Dif- 
ference of Longitude in the U. S. Coast Survey, by Skaxs C. Walkxx. 

2. Experimental Determinations of the Economical Value of British 
and American Fossil Fuel, by Prof. W. R. Johnson. 

8. On Leucine, by T. S. Hunt. 

4. On the Mineral Waters of Canada, by T. S. Hunt. 

5. On the Occurrence of Soda in Anthracite, by Prof. Horsford. 
& On the color of fused Sulphur, by Prof. Horsford. 

7. A new form of Demonstration of the Parol logram of Forces, by 
Prof. Pxixcx. 

SXCTION OF NATURAL HISTORT, GEOLOGY^ <cc. 

1. On the Tread of Islands and Axis of Subaidetice vci ^^^^^>&Si^ 
by /. D. Dana. 

SmotmD fiBii% VoL Vm, No, 23.— Sept, 1849. «i 
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2. On new species of Myliobates, and on new fossils of the Cretace- 
ous and Tertiary of the U. S., by Dr. R. W. Gibbbs. 

3. Fiords, evidence of a change of Level, by Jambs D. Dana. 

4. On the origin of the Drift of the Lake and River Terraces of the 
U. S., with an examination of the taws of Aqueous Action coooected 
with the enquiry, by Prof. H. D. Roobbs. 

5. On some Fossil Remains of Broome County^ N. Y., by J. S. Rbb- 

71 ELD. 

6. On the Larva of Physocoalus inBatus, by S. S. Haldbman. 

7. On the Habits of Amphiuma in a state of captivity, by J. L. Lb- 

CONTE. 

8. On some Curious Habits of a Species of Asilus, by J. L. LsCoirrB. 

9. New species of Medussd, Echinoderms and Crustacea, by Prof. 
Agassiz. 

AFTEB2I00N OBNBBAL MEBTINO. — [4^ O^cIock.] 

1, On the Electricity of a Plate of Zinc buried in the Earth, by Prof. 
E. LooMis. 

2. On an Electrical Phenomenon, by Prof. Hbnbt. 

8. On the Supposed Association of Electricity with Cholera, by Prof. 
Habb. 
4. A Letter on Medical Geology, by J. A. Lapham. 

Saturday^ Aug, 18, 10 d* clocks A, M, 

SECTION OF PHYSICS, CHEaflSTRT, ice. 

1. On a newly discovered Analogy in the time of the Rotation of tbe 
Planets, discovered by Mr. Kirk wood, of Penn., by S. C. Walker. 

2. Phenomena attending Saturn's Ring, by Geobgb P. Bond. 

3. On the Electro-dynamic Forces, by Prof. Lovebino. 

4. On the American Climate and the Theories of its Storms, by 
Prof. Hare. 

5. Upon the drif\ of wrecked material on the South coast of Long 
Island ; and on recent changes in Cape Hatteras, by Lieut. Davis. 

SECTION OF natural HISTORY, GEOLOGY, &c. 

1. Observations on some Tracks in the Sandstones of the Clinton 
Chroup^ of New York, and their probable Origin ; also upon some Traill 
in the surface of these Sandstones, by Prof. Hall. 

2. On the Copper Mines of Lake Superior, by C. T. Jackson. 

3. Exhibition of some of the Bones of the Dinornis Novse-iSealaO' 
dise, with remarks, by Prof. Chase. 

4. On some new points in the Morphology of Cells, by Dr. W. J. 
Burnett. 

5. Some remarks upon Erratic Phenomena in the White Mouo* 
tains, by Prof. Guyot. 

Monday^ Aug. 20, 10 d*clock^ A. M. 

section 0¥ physics^ ClSLiLttlSTRY^ &C. 

I. General Tables for iVie '&educ\M>ii ot ^ ^v\ftx«QX^^«a t^^>K^ 
by Prof. J. S« Hubbard. 
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2. Notice of a Chrooometric Expedition for aseertaiDiDg the differ- 
ence of Meridians of Greenwich and Cambridge Observatories, by W. 
C. Bond. 

8. Remarks on the Occulation of Aldebaran observed at Nantucket, 
by William Mitchell. 

4. Determination of the Water contained in Crystallized Sulphate of 
Quinine, and a method for testing the purity of the commercial article, 
by Dr. C. Linck. 

& On a New Method of Observing Bight Ascension and Declination, 
by Prof. Mitchell. 

6. On the Fat of a large Sea Turtle, by Dr. C. Linck. 

SECTION OF NATURAL HISTORY, OBOLOOT, kc. 

1. Observations on the Brachiopoda, dec, by Prof. Hall. 

2. Remarks upon Graptolites, their duration in Geological Periods, 
and their value in the Identification of Strata, by Prof. Hall. 

3. On the Geological Structure of Eastern Canada, by T. S. Hunt. 

4. On the Mineral Begion of Lake Superior, by James S. Hooge. 

5. On the Sediment of the Mississippi, by W. Mark, U. S. N. 

6. Letter on a New Cave in Kentucky, by L. Feuchtwanger. 

7. On the Bight Whale of the Southern Hemisphere, by Lieut. 
Maurt. 

8. On the plan of Structure and Homologies of Radiated Animals, 
with reference to the systematic position of the so-called Hydroid 
Polypi, by Prof. L. Aoassiz. 

9. On the Homologies of Acephala and Gasteropoda, with reference 
to the mtematic position of Brachiopoda, dec., by Prof. L. Agassiz. 

JO. On the Differences between Sirenideaand true Cetacea, and the 
Embryonic Characters of the former, by Prof. L. Agassiz. 

IL On the Difference between Embryonic and Prophetic Types in 
the snccession of orsanized beings through the whole range of geolog- 
ical times, by Prof. L. Agassiz. 

12. On Bone Caves of Pennsylvania, by Prof. Baird. 

18. On the Genus Pbalango|)sis, by S. S. Haldbman. 

14. On the Metamorphosis of the Urodelian Batrachians, by Prof. 
Bairik > 

15. On the Skulls of the smaller Mammalia of Massachusetts, by 
Dr. Whbatlamd. 

GSif eral misting : ivsning session, (in Lyceum Hall, 7} oVIock, p. m.) 

1. On Animal Morphology, by Prof. Agassiz. 

2. On Linguistic Ethnology, with illustrations chiefly from the Abo- 
Languages of America, by S. S. Haldeman. 

neidaif, Amg. 21, 10 o*ehek^ A, M, [The last day of the Session.] 

section of physical CHEMISTRT, kc. 

1. On Meteorological Instruments, by Prof. Guyot. 

2. Remarks on a proposed Prime Meridian tot kn\^t\c^\i\j^Ti^\xi^^N 
by Prof. HcLTON. 



3. On AmiDonio^blorid of Mognssiuai by Dr. Lntox. 

4. Gaometrtcal lateiprataiion of Ansljtical Notuioii, by J. Tai- 

TIBSON. 

6. Od K Set f-KgNte ring ADAnxtmeter, bj Jamkb H. Cormr. 
6. On K Curious PhenomeDon relstiag to Viaion, by PnT. I 

BKCnOA 07 KATUSAL BISTOBT, OKOUMT, fco. 

1. On Bonw Chancteriatic Cotn|}ositte, hy A. Gkat. 

2. On a Proceaa Tor ae)eciiDf[ the Remaina of Infimria in BedinwD- 
dry Depoaits, by Prof. Bailbt. 

5. Oa Leptsena and Spirifer, by Prof. Halu 

4. On the Embryology of Cephalopoda, Aphtdei, Birda ud Bepiileai 
by Prof. AoAssiz. 

5. On the Hiatology of Invertebrste Aaimels, by Pn^, Asassiz. 

6. On aeveral po'mta of Embryology in ooanedioo with CSunfica- 
tloii, by Prof. Aoabbiz. 

QBMBKAI. KBBTIHS. — (Four o'clocfc, F. M.) 

1. On the Application of the Principles of Acoustics to the Coo- 
atruction of lie ctu re -room*, &c., by Prof. Hbhrt. 

2. On the Compoeition of Plant Phyioos, and some Applicatiooi 
of PhyllolaxiB, by Prof. Gbat. 

3. Mathematical Investigation pertaining to Phyllotaxis, by Prof. 

PlSSCB. I 
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Abt. XXI. — Notice of the Narrative of the U. S. Expedition to 
the River Jordan and the Dead Sea, by W. F. Ltnch, U. S. N., 
Commander of the Expedition ; with Maps and numerous illus- 
trations. ^ 

The Dead Sea so remarkable in sacred history and full of 
mysteries both to the popular and scientific mind, has at last been 
successfully explored. Its headlands have been mapped out, its 
bottonf has felt the sounding lead, and boats from a country un- 
known to the ancient world have ploughed its sullen waters. 
Lieutenant Lynch, to whom the Expedition was intrusted by 
Government, in 1847 took command of the store ship Supply; 
and was provided for his explorations with two metallic boats — 
one of copper and the other of galvanized iron. Ten vigorous 
young American seamen '^ pledged to total abstinence" were en- 
listed as a crew for the boats ; and to their temperance was at- 
tributed their recovery from the extreme prostration consequent 
on this hazardous service. Lieutenant Dale, an officer of high 
attainments and abilities, was associated with the commander: 
and it was with deep grief that we heard the announcement of 
his death soon after the explorations were completed: he was like 
Holyneux and Cortigan before him, a victim to the deadly influ- 
ences that still hover over the old " cities of the plain." 

They sailed from New York, Nov. 26, 1847, and landed at 
Beinit on the 25ih of March following. On the 28th they left 
for St. Jean d'Acre, and took their departure for the lake of G^w- 
nesareth, from the river Belus. Their boats, \9\\\c\v ^^'tfc \m^% 
in sections for transportation, were placed on \xucV^\stow'^\. ^<si. 
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the purpose, and drawn by camels. The party numbered mz- 
teen besides fifteen Bedawins, all well mounted. On the 6th of 
April they obtained the first view of the Sea of Galilee and the 
majestic mountains of Bashan beyond ; '' like a mirror it lay em- 
bosomed amid its rounded and beautiful, but treeless bills." It 
measures seventeen miles long by six broad, and is situated twen- 
ty-eight miles east of Acre, and forty-five north of Jenualem. 
The depth was found to be 166 feet where greatest, and the bilb 
around were 600 to 700 feet high. Its waters are sweet and 
transparent, and as of old, fishermen here throw their nets with 
success. The Jordan flowing from Lake Merom far to the north, 
passes through this sea and .continues on south. The party 
reached Tiberias, '^ a walled town of some magnitude, bat now 
in ruins from the earthquake of 1837 which destroyed many 
of its inhabitants." Near by they visited two baths, in one oif 
which — about eighteen feet across and four feet deep — ^the water 
stood at 143^ F. : it was saline and bitter, and gave off an odor of 
sulphuretted hydrogen. They rowed along the shores of the lake 
to the exit of the Jordan. 

The divisions of service now introduced, were as follows : — 
First, a party by land, keeping as near to the river as possible; 
next, a party in the boats — the former with the camels, Arabs, 
&c., led by Lieut. Dale — the latter by Lieut. Lynch. Dr. Ande^ 
son was charged with the geology ; Mr. Bedlow with the topc^ 
raphy, scenery and events ; Mr. Francis Lynch with the herba- 
rium; Lieut. Lynch with the river and its productions; Mr. 
Aulick with its topography and a sketch of the river and its 
shores. A signal of two guns in quick succession, from the boats 
was agreed upon to summon assistance from the land party in 
case of an attack on the boats, which was the dangei: most to be 
feared. 

On the 10th of April they entered the river. The Bedawins, 
— thirty horsemen with their abas flying in the wind, — were armed 
with guns in European style. Eleven camels led the way ; then 
followed the cavalry and all in single file, while Lieut Dale and 
his officers in the Frank costume, brought up the rear, the whde 
making an imposing cavalcade. The scenery on lieaving the lake 
was not particularly grand ; there were abundance of flowers but 
no trees. The average breadth of the Jordan at this place was 
about seventy-five feet ; the water was ten feet deep and clear, 
and where the current was strong they used the oars, only to 
keep them in the channel. Many wild fowl were frightened 
from their feeding grounds in the marshes as they descended. 

They pe^ed the ruins of the bridge of Semakh which were 

extremely picturesque, the abutments standing in various stages of 

decay, and the falling fragments obstructing the course of the river, 

mve where the water runs '\u a &\\x\c^ ^&m.Qv\%>X^\£As&K^QCifeone. 
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The Jordan is full of rapids, some of which are extremely dan- 
gerous, and the boats shot down one after another with no small 
peril. The river during the day was twenty-five to thirty yards 
wide, current two and a half knots, water clear and sweet. No 
rocks cropped out on the banks, but large boulders of sandstone 
and trap were scattered over the surface. The land on which 
the party encamped is held upon condition that the Sheikh shall 
entertain all travellers with a supper, and barley for their horses, 
and they partook on this occasion of an entire sheep and buckets 
of rice. 

The second day (April 11), the current at first was about two 
and a half knots, but soon became a foaming rapid, and below 
were five successive falls of about eighteen feet in all, with inter- 
vening rapids. With much labor and no small difficulty the boats 
were passed safely down, having been previously unloaded ; the 
men plunged into the water to guide them, and ropes with grap- 
nels were also used to let them down stern first in some places. 
Fishes were often seen in the transparent water, and white storks, 
ducks, and a multitude of other birds rose from the reeds and 
osiers or plunged into the thickets of oleander and tamarisks 
which line the banks. 

On April 12, they were about three hours from the ruins of 
Gadara. They visited the place and found them to consist of 
columns, tombs, remains of walls, theatres, &c., indicating an- 
cient magnificence ; and tradition reports that from one of these 
tombs the maniac of the time of our Savior issued. A descrip- 
tion of the ruins, by Dr. Anderson, is appended to Lieut. Ijynch's 
narrative. 

In their conflicts with the rapids of the Jordan, a wooden 
boat which they had secured at the sea of Galilee for the trans- 
portation of their tents had perished, and the party were obliged 
in consequence to abandon their tents ; this much needed protec- 
tion against the expected heat of the Dead Sea, they appear to 
have been provided with in some other way. No boats but those 
of metal could have survived the severe shocks to which they 
were so often exposed ; it was with the utmost difficulty in one 
case, that they were saved and two of the Arabs rescued from 
drowning. Rapids continued to occur, proving that the Jordan, 
except for short and isolated distances, is entirely unfitted for 
useful navigation. 

The Jordan, like most other rivers, has successive terraces 
upon its banks, and two are very distinct. From a hill 300 
feet high, they had a view of the terraces ; they were shaped on 
both sides by the winter rains into conical hills, pyramidal, cu- 
neiform and tent-like — resembling a giant encampment — extend- 
ing as far south as the eye could reach \ the twet ^orcv^vvcftR.^ ^\\.- 
terinir through the openingSj or "clasping some \\l\\e\^^vA^\>^^>V'9» 
silvery arms/' or dashing in white foam by some ^to^ec\vcv%V^^^^- 



They coDtimied on with nfety through the IStb, but not 
without difficulty. The rapids were moil formidable obelack% 
proving fully that the repreeentationa of the Arab aheikha «n 
not exaggerated. 

In the course of the day, they passed patches of wheat and 
barley. A beautiful alluvial country, succeeded, but wkhoot cul- 
tivation, and overgrown by thistles and wild grass ; large flodoi 
of stoidka gazed unheedingly upon the caravan. The heal b^ 
came intense, without a tree or a shelter in the vast plain-— the 
sun's rays beating on their heads and reflected from the gon 
barrels which were painful to touch or behold, and the whole 
atmosphere quivering as it ascended in heated currents. 

With a current of four to six knots an hour, on April 14tiiy 
the boats shot along rapidly, and so great were the windingi of 
the river, that in the course of a quarter of an hour they bm 
towards almost every point of the compass — as if the h6Ly JoidsB 
were lingering in the calm and silent valley, rehictant to phmgi 
into the salt and bitter sea. 

The scenery of the river through the day had little variety ; 
sometimes the current washed the bases of sandy hills or pasnd 
along low banks fringed with trees and flowers, and occasiooal 
views were highly picturesque ; then the river became a raging 
torrent. Now and then a gurgling rivulet came flowing in, min* 
gling its pure waters with those of the muddy Jordan. The 
high limestone hills formed a barrier on the western side against 
the overflowings of Jordan and the floods of the sea of Galileo 
in the winter and spring, while the low eastern bank fringed 
with tamarisk and willow and occasional thickets of cane sad 
tangled masses of shrubs and creeping plants, was almost a jungle. 
A fresh track of a tiger was seen in the mud where he had come 
to drink, and at another time a wild boar dashed through the 
thicket and told his course by the sound of broken brancheSi 
Birds in many places sung in the trees, the real nightingale 
ceased not her song, and the bulbul — ^the Syrian nightingato— 
when disturbed, flitted to another bower and renewed her mel* 
odies. Rapids and cataracts continued to occur, and it required 
all the address, courage and strength of the crews, not unfre- 
quently jumping overboard and clinging to the sides of the boats, 
to prevent their being swamped; they always steered for the 
most rapid part of the torrent, as this was the deepest As twi* 
light came on, the rapids were numerous, and from the decay of 
the light, more dangerous. 

The river was now falling rapidly, — at the rate of about two 

feet in a day, — and frequently the sedge and drift-wood were 

seen lodged on the branches of overhanging trees, higher than 

ibe banks, '^ which conclusively proves that the Jordan in its 

MweUing$, still overflows the YoweT i^^sioi «xA 4m^ ^iu^ VVosi fioom 

bm lair aa it did in ancient tisoM.^^ 
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The eroded hills on the upper terrace had a conical form ; lime- 
itone and conglomerate were the prevailing rock, and it was ev- 
deiU that the whole had been under water. Boulders of quartz 
ind conglomerate were numerous. 

From the nature of the country the caravan was compelled to 
leep at a distance from the river, and the scouts were visible 
mly occasionally upon the bluffs and crests of the hills. Being 
low in a dangerous region near where Lieut. Molyneux's |)arty 
was attacked, the land and water parties reunited and formed an 
urmed encampment. The camels were reposing in close proxim- 
tjj and arms and fires and the people were all aronnd. The car- 
ivan, repelled from the western, now crossed over to the eastern 
Mmk, while the scouts travelled on the west, to keep a lookout 
rem the heights of land for the safety of the boats, which alone 
were in danger; the signal of two guns in qtiick succession 
irom the boats was again agreed upon, that the land forces might 
ilose in to their assistance. Some of the party were exhausted 
ly fatigue and by frequent vomiting during the day. 

The river varied between thirty and seventy yards in width, 
he current from two to six knots, and the depth from two to ten 
eet. On April 15, the heat in the morning was 76^, and it soon 
)ecame oppressive. The mountains towards the east had a 
|[loomy aspect, being rough and verdureless crags of limestone 
^fleeting a blinding light. In this dreary waste there was no 
lound, for every living thing had retired from the withering heat 
md oppressive glare ; the wind sighed as it swept over the barren 
daiii ; there was no drapery of clouds — the gleam of dawn decp- 
ioed at once into the intensity of noon. Day after day followed 
ivithout change; there were no shifting clouds and sunshine, but 
L monotonous and wearisome azure. The mountains towards 
he west rose like islands from the sea, the peaks illuminated by 
he sun-light being strongly contrasted with the dark shadows; 
ind although they were hours away, their deep scars and fissures 
were distinct, and the laminations of the strata resembled the 
eaves of some gigantic volume. The plain sloped from the base 
»f the hills into conical mounds, and still lower, into the valley of 
he Jordan. The banks of the river were fringed with perpetual 
rerdure — the stream winding in a thousand graceful mazes, a 
)right line in a cheerless waste, bright by contrast with the harsh 
try calcined earth around. There were no elms, ash, hazel, 
inden, beach or aspen; no laurel, pine, or birch; still the lily 
ind tamarisk, the oleander, the anemone and the asphodel adorn 
he Jordan, and the bulbul and nightingale haunt the copses. 

On April 16, at the Pilgrims ford, conglomerate was rarely 
een, but in its place banks of semi-indurated cluy. The vege- 
ation became more luxuriant, the oleander mot^ ^Ww^aivX.^ >^^ 
iqiihodel aod acacia less so. 



Higher up the riFer there ww drift wood in the' ■tieenii and 
bashes and branches were lodged high np in the traee whwh lined 
the banks. The bounding hills were immense maasea of nlioe- 
ons conglomerate with occasional limestone,' this being the gech 
logical formation of the Ghor from Lake Tiberias to the IMl 
8«L Rapids were still of frequent recurrence. 

They arrived at El Methra^ the bathing place of the CbristiaB 
pilgrims. Tradition assigns this as the pl»ee where the I sr ae li t e s 
paned over with the ark of the covenant, and where oor Savior 
was baptised by John ; and near it, is supposed to have been Beth- 
abara, the Savior^s place of refbge. Here also is said to have 
been the scene of the Savior^ temptation, and the fountain healed 
by Elgah. Near by was Jericho, and fourteen miles on the other 
aide was Heshbon where Sihon, the king of the AmoriteSi dwek^ 
The water and land parties united in pitching their tents- jost al 
die spot where the pilgrims passed. 

April 18. — ^The pilgrims arrived at 3 a-ii. Thousands of toreh* 
lights with a dark mass of human beings, were seen moving rap- 
idly over the hills, and they were on the ground almost before the 
tents could be struck and the place cleared. Men, women, and 
children, mounted on camels, horses, mules and donkeys, rushed 
impetuously down the bank as if they had been fugitives from a 
routed army. The Bedawin guard formed a cordon of defense, 
sticking their spears in the ground and mounting their horses, 
to prevent the American party from being run down — ^Mos- 
lems shielding one Christian band against another! The party 
which had arrived was only the van guard ; at 5 o'clock ▲.m. the 
main body came over the crest of a high ridge in one tumultuooi 
eager throng : " Copts, Russians, Poles, Armenians, Greeks, and 
Syrians from all parts of Asia, Europe, Africa and America." 
Misuiy of the women and children were suspended in baskets or 
confined in cages : they dismounted, hurried forward, disrobed 
in haste, and threw themselves into the stream, regardless of olh 
servers. They took that plunge in honor of the Trinity and 
then filled a bottle from the river. They cut branches of the 
willow, dipped them in the consecrated stream and bore them 
away as memorials of their visit. The pageant disappeared as 
rapidly as it had approached and left the small party to their 
solitude. The number was said to be 8000, but probably 
was an over estimate. All bathed, except a few Franks, 
of them reverentially, but a few with levity. 

The course of the Jordan had been so tortuous, that in siztf 
miles of latitude, and four or five of longitude, the party YmA 
traversed at least 200 miles ; and as they had descended twenty- 
seven threatening rapids besides many smaller ones, and at aH 
times /bund a rapid current, it is uot surprising that the Dead Sies 
iM 1300 feet below the leveV oi lYi^ ^IL^XsciAXMaGL* feiak>bR9{ tiQ* 
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]WMttliad the Deiid Sea, the rivet was forty yards wide and tweWe 
iiel deep, the bottom blue mud. A little farther on, it was fifty 
ynda wide and eleven feet deep, with muddy bottom, and low 
sedgy banks. The high mountains of the Dead Sea were in 
di|fat to the S. and W. A heron, a bulbul, a snipe, and many 
wild daclcs were seen. The river now became seventy to eighty 
yards wide; and the water was still sweet: it was seven feet 
4pep with a current of three knots. The Dead Sea was in 
view to the southward, with mountains beyond. A snipe, a 
heron, and a white gull were the only visible inhabitants of the 
legion. 

•The mouth of the river is 180 yards wide and three feet deep ; 
K they entered- the sea a gale of wind compelled them to stand for 
the north shore, which they reached incnisted over with a greasy 
mitt and their eyes, lips, and nostrils smarting excessively. The 
subsided as quickly as it rose-— its heavy waves in twenty min* 
were stilled, and they went on, gliding over a placid sheet of 
hardly disturbed by a ripple. A jrain cloud which had en- 
veloped the sterile Arabian mountains, now opened and disclosed 
dMir rugged outlines gilded by the setting sun ; but above the still 
man. sterile mountains of Moab, all was gloomy and obscure. 
Tke northern shore is an extensive mud flat with a sandy plain 
befond, and is the very type of desolation. The line of high 
water was designated by trees, having their branches blackened or 
whitened by salt. The northwestern shore is a bed of gravel 
doping from the mountains to the sea ; the eastwn is a rugged 
liM of mountains bare of all vegetation. 
V The land party and the navigatora were mutually embarrassed 
i^lheir eflpmrts to find each other. They pitched their camp " in 
a canebrake near a brackish spring, and wet, weary and hungry, 
~ apon a bed of dust beside a fetid marsh — ^tbe dark moun- 
being behind and the sea like a huge caldron before, its 
covered with a lead colored mist." This solitude was 
mlieved by the sound of the convent bell of Mar Saba, on the 
waaCem side, informing them that Christian sympathies were near. 

The shore party after leaving the Jordan, passed a sandy tract 
(oi damp ravines and slippery to the feet of the camels, succeeded 
bf, a plain incnisted with salt. The upper terrace of the Jor- 
dan, on which the party travelled, was generally about 600 feet 
above the plain, and the latter was mostly covered with trees 
and grass. 

One of their encampments was under a cliff of crumbling lime- 
stone and conglomerate lOOO feet high, and near it was a spring 
ef clear water at 84^ ; it was soft but brackish, and smelt of 
salphnr. Pebbles of bituminous limestone were very abundant. 
Tbs vegetation being saline and acrid, the cani«\% cq(V)X& tv^x\^ 
anstairwift and they and the Arabs who had aX\Aud<^ ^^ "^sx^ 




aM li^ii*. JU^mtiV9 EgpediUm to Ito Jiii iiii iill 

were dismissed. Upon the beach there vere no reimd 
bat only those that were angular, and they were of flint Two 
partridges of a stone color, like the rocks, wore suited bsfae 
them, and the note of a solitary bird was heard among the 
thicket: birds therefore can li^e upon the shorss of the Dead 

** But the scene was one of unmixed desolation ; and the « 
tainted with sulphuretted hydrogen, gave a yeHow hne to Ihs 
foliage of the cane which is elsewhere of a light green.*' Then 
was no vegetation except of the canebrakes; "bsnen moantaini, 
fragments of blackened rocks," and a saline sea with dead tress 
on its mturgin, bore a sad and sombre aspect 

Near their camp, on the 20th of April, they saw a large bvown 
stone-oolored hare and a partric^. The tempemture was 89*^ P« 
At 8 p. M., " the surface of the sea was one wide sheet of phos- 
phorescent foam, and the waves, as they broke upon the shsie, 
threw a sepulchral light upon the dead bushes and fragments of 
rocks." This is an interesting observation, and as & as ws 
know it is original. We have never learned that any anch a|^ 
pearance has been observed in the Caspian or any other intenul 
saline water. The luminous appearance probably arises from ani- 
malcules, such as are phosphorescent in the ocean ; mere salt- 
water, however strong the solution, has no such power. We 
have then another proof that life is not entirely excluded from 
this region. 

Soundings were taken in a course directed towards the easlen 
or Arabian shore, a distance of nearly eight statute miles; the 
greatest depth was 696 feet and 540 feet within a fourth of a 
mile of the Arabian shore. Mr. Aulick reported a volcanic fo^ 
mation, and brought specimens of lava. '^ Another line of soond* 
ings running diagonally across to the S.E., disclosed a level plain 
at the bottom of the sea with an average depth of over 1000 feel 
all across ; the bottom blue mud and sand with regular cubes <rf 
crystallized salt" The greatest depth on this line was 1065 fint, 
and the greatest observed anywhere was 1278 feet. 

These operations were performed under a blazing sun, and the 
water, greasy to the touch, made the men's hands smart and 
burn severely. '' By dusk, the sea rolled dangerously, the crests 
of the waves dashed into the boats, the men had a severe poll, 
and their clothes were stiff with salt" 

In a chasm in the mountains, on the eastern side, they (bond 
a sweet and thermal spring which flowed into the sea. 

The brook Kidron which in rainy seasons runs in the valley 
of Jehoshaphat at the foot of the mount of Olives, empties into 
the Dead Sea in the Wady en Nar (Ravine of Pire) ; the bed is 
a deep gorge whose sloping banks rise 1200 feet ; the channel 
was now dry and filled with coT\(\\%^d (ta%ments of rocks. The 
horizontal stratified limestone o{ \Yiemc\mta\sA^^^re&ites^ 
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f ▼egefation, presenting a scene of " utter and dreary desola- 
ioo." At the foot of the cliff of Hathfiral they obserired narrow 
trips of cane and tamarisks — a luxuriant line of green — and 
loiofit the only verdant spot that had been seen for a long dis- 
iDce ; a beach of coarse dark gravel below and barren brown 
BODDtains above bounding the prospect. Soda plants were 
Mind upon the shore. Sulphur picked up on the Jordan near 
be Dead Sea, was brought by an Arab. 

The mountain at Ain Jidy (Engaddi) is 1600 feet high, and 
n its sides are many caverns excavated in former times, the 
louths of some of which are now entirely inaccessible. It is a 
urious fact regarding the birds, insects and other animals of this 
BgioD, that they are all of a stone color ; this was the case with 
eal-bird brought in by an Arab. Along the beach they saw a 
lawk and some doves, " all of the same color as the mountains 
nd the shore." " Four young boars were brought in by an Arab ; 
hey escaped from him and ran to the sea and were caught, and 
ecanse the Americans would not buy them they were killed." 
lulphurous smells were not unfrequent, and sometimes the odor 
i sulphuretted hydrogen was perceived, probably from the 
prings and marshes along the shore. 

On the 21st they made an encampment as a point of rendez- 
loiu for their surveys, and called it " Camp Washington." There 

I a peninsula on the southern side of the sea, for which they now 
leered, leaving a party at the camp for the purpose of triangula- 
ioiL The peninsula is a broad bold promontory forty to sixty 
iset high, with a central ridge elevated some twenty feet more, 
oda foot of sand, salt, and bitumen; the vertical face extending 

II around had a coarse and chalky appearance. Dr. Anderson 
hiMight the peninsula to be one*third higher, and to consist of 
i calcareous marl ; a part of it he found chalky, with flints. 
'There were a few bushes, their stems partly buried in the wa- 
Bfi and their leafless branches encrusted with salt," which with 
ha dead trees, standing and prostrate, were the only vestiges of 
negetation. The mind cannot conceive a more dreary scene, or 
la atmosphere more oppressive. The distance from the point of 
he peninsula across to the western shore was ascertained to be 
ibont nine statute miles, and the greatest depth of the water 
[188 feet. All the party were affected by drowsiness while 
TOssing the water, and on the land the oppressive heat and sul- 
ihurous odors produced sickness. 

They now made an expedition around the southern shores. 
rhere was a "perpendicular isolated cliff called Sebbeh or Ma- 
ada, 1200 to 1600 feet high, and on its summit a line of broken 
iralls with an arch, constructed as it is said, by Herod ; it had a 
iommanding but dreary prospect, overlooking \V\e d^«^ dwwsK^ ofl 
hia mysterious sea." Near the south end o{ vYve %^^ >X\e^ c3t^ 

SacoND SEUEt, Vol VIII, No. 24.— Nov, 1849. VI 



senred other rained walls and remains of axchiteetoral auuetnm^ 
Bitumen was seen upon the beach ; it had a blight mooCh SB^ 
faoB like a consolidated fluid. 

The weather was intensdy hot ; the awnings of the hosts 
erected for tents on land afforded no adequate proteetiooi and si 
midnight the sirocco, althomh from the HjW*^ raiaed . die ths^ 
mometer to 86^ and 88^. The people lay in the open air apoa 
the pebbly beach of this desolate sea. In the mpming a fonag 

n'l was found nested by the side of the conunaoder, as a lefogs 
I the hot wind. 

The salt mountain of Usdum or Sodom was near at hand. U 
is perfectly isolated but has no appearance^ externally, of being a 
mountain of salt. Seetzen saw this salt mountain in 1806^ m 
says that he never before beheld one so torn and riven. On the 
eastern side of Usdum is a lofty, round, detached pillar, wUoh 
on examination, was found to be composed of solid salt, camd 
with carbonate of lime. The upper or rounded part ia smat 
forty feet high, resting on an oval pedestal from forty to sixiy 
feet above the level of the sea. It is slightly conical, crumbhs 
at top and is crystallized throughout in spicules. A kind of but- 
tress connects it with the mountain behind, and it is covered with 
debris of a light stone color. Josephus and his cotemporary de- 
ment state that they had seen a pillar of salt which they be- 
lieved to be identical with Lot's wife, and this may be the odb 
to which they bad reference. 

Large specimens of the salt were brought away in the boat 
The water was so shallow that they could not approach within 
200 yards of the beach ; throughout the southern pairt of the Isko 
the depth was rarely over two feet, and frequently less thn 
one foot. The foot prints made by the party on landing weie 
on their return encrusted with salt. Mr. Dale landed, a^ hJi 
feet sank twelve inches in slimy mud, then through a crust of 
salt, and then another foot of mud before reaching a firm bottosi. 
The beach was so hot as to blister the feet, and when one of ths 
men attempted to carry Mr. Dale, both sunk down, and they 
were obliged to run as they could — it was like running over bnni- 
ing ashes, and when they plunged their feet into the slimy brins 
at 88^, the sensation of comparative coolness was delightful. 

The scene around them was one of unmitigated de8olatiQ& 
On the south stood the rugged and water worn salt motmtaia 
and pillar ; on the east the lofty and barren mountains of Moslb 
in a cave in which Lot is supposed to have taken refuge ; on ths 
south the high hills of Edom half surrounding the salt plain, the 
scene of Israel itish victories ; and to the north the calm and OKh 
tionless sea curtained with night. The atmosphere was difficult 
of respiration ; the air oppressively hot^ the temperature beiog 
9Z^, and that of the water W^ lw^Vi% \x^)Qa^\M^^ >3da vu&ee. 
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Lieut. Lynch named the northern extremity of the peninsula 
Point Cortigan, and the southern, Point Molyneux, in honor of 
" the two gallant Englishmen who lost their lives in attempting 
to explore this sea." Near the base of the peninsula there is a 
range of hills 2000 feet high ; the cliff called Little Tiger con- 
sists of horizontal strata of brown and rose colored limestone. 

At 3*50 p. M., a hot hurricane struck them, temperature 102^, 
and with severe exertion they gained the shore, exhausted by 
hard pulling of the oars, and the commander's eyelids blis- 
tered by the hot wind. The men had great difBcuity to protect 
themselves, some in the ravine, some tuider the awnings of the 
boat ; the metal of their spectacles burned the face, and their but- 
tons the hands ; and the folds of garments next to the body were 
coolest. 

They found an old millstone upon the beach and huge boul- 
ders of sandstone in the ravine, strata of sandstone above in hor- 
izontal layers and limestone upon it. Bathing in a pool of fresh 
water afforded a momentary relief, but in an instant the moisture 
was evaporated, and the surface was dry and parched. 

The wind rose to a tempest ; the heat increased after sunset, 
and at 8 p. m. was 106^ ; it was more like the blast of a furnace 
than the living air. Drinking did little good, for without any 
sensible perspiration the fluid was evaporated as fast as received. 
Musquitos tormented them almost to nmdness, and they passed a 
miserable night. When the water was exhausted and all were 
too weary to go for more, they threw themselves upon the ground, 
eyes smarting, skin burning, lips and tongue and throat parched 
and dry, and some garment wrapped around the head to avert 
the stifling heat. At midnight thermometer 98^. 

Flocks of birds were seen and storks in the early dawn of 
April 27. A miserable tribe of Arabs gathered on the shore to 
see them depart. A glassy undulation indicated the coming of a 
hot gust of wind, and with some difficulty they reached the shore 
before the sea was all in a foam. The night was passed where 
there was no fresh water, but they had the luxury of a beach of 
pebbles far preferable to the mud and dust of their late sleeping 
places. They picked up pieces of sulphur and saw the track of 
a panther in a cave. They found the Arabs of this region indis- 
pensable auxiliaries; they brought them food and drink; they 
acted as guides and messengers, and in the absence of the adven- 
turers, carefully guarded their camp. A decided but courteous 
manner wins their respect and good will. 

The tendency to drowsiness upon the sea was now extreme ; 
all slept except the men at the oars who pulled with half closed 
lids, and the steersman who was the commander, was little more 
awake. On the 28ih they received news from hom^ Mvwciwcvo.- 
ing the death of John Uaiacy Adams, and it vraa Yvcit^ \xi>2c\a\i 
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draary ■olitude to diveat themselfiM of the idea tbaft than 
DothiDg but death ia the world and thejr alone alim. TlMf 
ncked up large pieces of bitamea on the sea shore. A bsssas 
fiom the west passing over the marshes brought with it a naMS* 
ous smell. 

Till the 30th, with a single exoeption, all had been well ; iM 
now dropsical appearances began-—" the lean had become stoutaai 
the stout almost corpulent ; the pale ftoss had beeome florid, and 
the florid ruddy ; the slightest scfatch festered, and pnalulea M* 
lowed — the sea water irritated the sores excessively ; yet all had 
a good appetite." Eixcept the smell from the marsbea, and fiom 
thermal springs, there were no indications of malariav the aaa itsslf 
beiag perfectly inodorous. Tho appearance of the men was d» 
tressing. Some with their bodies bent and arms dangling slept 
profoundly, but with a flushed and feverish sleep ; others wMi 
heads thrown back and lips cracked and sore, seemed, even in 
sleep, to be worn down by heat and fatigue ; others fiona lefleel* 
ed light looked ghastly, their Umbs twitched, and they would sisrt 
suddenly from sleep. 

Prudence therefore demanded a return, although they were rs- 
luctant to leave any part of the work unfinished. Partly for 
recreation, they accepted an invitation from the Christian sheikh 
Abd 'Allah, to visit Kemk, on the mountains of Moab, aeventaeo 
miles east of the Dead Sea. 

While the party were waiting for horses, they " dined stanpla* 
ausljf with the Arab Christians, on wild boar's meat, onions, sod 
the last of their rice." Their horses arrived, and with them, Ho* 
hammed, the son of the Muslim sheikh, and also Abd 'Allah the 
Christian sheikh himself, the latter residing in Eerak, and the 
former chiefly in black tents about half a mile from Kerak. Mo- 
hammed being about to mount his horse, ordered one of the Pel- 
lahin (a common Arab) to stoop, and '' placing his foot upon the 
abject creature's back, he sprang upon his horse ,*" his coontsn* 
ance and manner were insolent and overbearing, while Abd 'At 
lah, the Christian sheikh, his senior by twenty years, was mOd 
and even meek. 

The boats excited great surprise, and both the Muhammed and 
Christian Arabs were indulged in an excursion by rowing upoa 
the sea. '* They stuck plugs of onions in their nostrils to cooo- 
teract the malaria they had imbibed from the water." They csll 
it " the sea accursed of God," and thought it madness for men is 
remain so long upon it. The party consisted of fourteen besidai 
the interpreter and cook, and the escort of twelve mounted Afsbi 
and eight footmen, besides a number who had gone ahead. 
They crossed a plain of tertiary formation, ferruginous and ilia* 
ble limeatone, marls, ice. 
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They passed up the Wady Kerak, the path extremely steep 
and difficult, and the scenery very wild and grand ; on one side 
a deep chasm, on the other high overhanging cliffs, and a fierce 
thnnder-storm which soon came on poured a powerful torrent along 
the gorge, bearing rocks before it that made the region resound 
with their collision. Excepting a single palm bending in the tem- 
pest, they had not seen a tree or shrub since they turned up the 
ravine, but only mountain ruins of naked rocks piled up in wild 
grandeur along a zigzag path. They saw much of the scarlet 
anemone, also a blue flower resembling the convolvulus, and par- 
tridges, hawks and doves, were their attendants. The cavalcade 
wound up along a circuitous ascent, and limestone, some of it 
fossil iferous, accompanied them quite to Kerak. 

A little after noon they came Ufx>n the brow of a hill 3000 feet 
above the Dead Sea, at the N.E. angle of the town. They pass- 
ed along a wall and by a tower, and entered the town under an 
arch cut in the solid rock thirty feet high by twelve wide ; a part- 
ly effaced Arabic mscription was over the gateway; they pro- 
ceeded through a passage eighty feet long, and found the (own to 
be a collection of stone huts built without mortar. They were 
from seven to eight feet high (from the ground floor ?), the ground 
floor is about six feet below, and the flat terrace roof about two 
feet above the streets, and the people were assembled on the dirt- 
heaps and roofs to see the strangers pass. The council-house is 
the Christian school-room, and there is a work-room below. A 
Christian church was building ; it was seventy-four feet by forty, 
and twelve feet high. 

The room for the travellers had a naked stone floor and a mud 
roof supported by rafters, two windows without glass or shut- 
ters, aud a door without fastenings. Their food was eggs and 
milk, three eggs for each for a dinner. There was only one shop, 
and that contained thin cakes of dried and pressed apricots, and 
English muslin. The huts had neither windows nor chimneys, 
the inside was smoked, and the women and children were squalid 
and filthy. The population of Kerak is about 300, three-fourths 
Christian, and the entire Christian population here 900 to 1000. 

The castle was originally a vast and magnificent structure, 
partly excavated from and partly built upon the mountain top; 
the architecture is a mixture of Saracenic, Gothic and Roman, 
but its history appears to be obscure. 

On the 3d of May the party, not without danger from the Mus- 
lim Arabs, made their way back to their boats. They now com- 
menced their return along the eastern or Arabian shore. Moun- 
tains of red sandstone variegated with yellow were passed, with 
white cliffs in the background. The next day the shores present- 
ed boulders of trap, and the mountain appeared lo be com^^*^^ 
of scoria and lava. The scenery was grand and vr'vXd. k^Ueidzoi^ 
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called Zerka, the outlet of some hot springs, had formed a deep ra- 
vine ; the walls were 80 to 150 feet high, ojf red and yellow sand- 
stone in vertical cliffs. The party slept on the gravelly beach; 
the thermometer from 70° to 68°, and they suffered from the cold. 

On May 5th, in crossing the sea to Ain Turabeh, at two fur- 
longs from land, the water was 138 feet deep; five minutes after 
it was 1044 feet, gradually deepening to 1308 feet, the bottom 
brown mud with crystals of salt. They continued on their course, 
and on the 9th made arrangements to leave the Dead Sea. A 
large float was moored in eighty fathoms water, with the Ameri- 
can ensign flying. Sickness was already appearing among them, 
and two seamen were sent to the convent of Mar Saba. 

This sea, according to Dr. Robinson, is about fifty miles long 
and ten broad. The specific gravity of the water is 1*13, while 
that of the Atlantic in lat. 25° N., 52° W. long., was 1-02. The 
boats, when afloat on the sea, drew one inch less of water than 
when on the Jordan. No animalcules or animal matter were de- 
tected in the water by a powerful microscope. 

The party had now passed twenty-two nights upon the Dead 
Sea. They had carefully sounded its depths, ascertained its ge- 
ographical position, the topography of its shores, and the depth, 
width and velocity of its tributaries, as well as the winds, currents, 
weather, &c. ; and numerous specimens had been obtained. 

Remarking upon the character of the region, Lieut. Lynch ob- 
serves, that the extraordinary nature of the soundings appears 
to sustain the inference from the Bible, that this entire chasm was 
a plain sunk and overwhelmed ; for the bottom of the sea consists 
of two submerged plains, one averaging thirteen feet, and the 
other thirteen hundred feet below the surface. Through the latter 
or northern one, runs a ravine corresponding with the bed of the 
Jordan and with another ravine, Wady el Jeib, at the south end 
of the sea. Many other considerations are mentioned, tending 
to shew that the basin of the Dead Sea is a sunken plain. Those 
of the party who were skeptical when they entered on the ex- 
amination, appeared to be convinced that the Mosaic account 
was true. 

On the 10th of May, they took leave of the Dead Sea, casting 
a farewell look at its waters as they wound up the ravine and en- 
camped at an elevation of 1000 feet. Their boats were sent in 
sections to Jerusalem. They were now in a most dreary country 
of barren hills and valleys, without tree or shrub, and as still as 
the liCthean sea which they had just left. This was the wilderness 
of Judea, where God conversed with Abraham, where John the 
Baptist preached, and at the head of the next ravine is Bethlehem, 
which stands in full sight of the Holy city. 

Passing the brook Kidrou oi\ iVve 16lh^ they found a large cis- 
tern hewn in the rock, twenty fcel\otv%,VNdN^'«'A^^^ixv4^v%li- 
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teen deep ; the water was only four feet deep and was covered 
with a green scum, and two Arabs were bathing in it ; yet the 
whole party, men and animals were, nevertheless, constrained to 
drink of it. 

The whole region is one of entire desolation from the Medi- 
terranean to the Dead Sea, except where water redeems here and 
there a patch in a ravine or valley for crops or verdure ; a small 
patch of tobacco in a narrow ravine was guarded by an Arab with 
a long gun, and there was wheat and also barley in a valley skirt- 
ing the base of the hill. Lieut. Lynch finally came in sight of 
the Holy City, elevated, as was ascertained by his levelings, 
4000 feet above the Dead Sea. 

On the 29th they planted their spirit level on the bank of the 
Mediterranean, one mile and a half south of Jaffa, having carried 
a line from the Dead Sea through the desert of Judea over moun- 
tain ridges, ravines and precipices, and most of the time under a 
scorching sun. It was conducted by Lieut. Dale, and correspond- 
ed with the triangulation of Lieut. Symonds, R. N. They 
"found the depression of the surface of the Dead Sea, below that 
of the Mediterranean, about 1300 feet: the height of Jerusalem 
above the Dead Sea is about three times this amount ; and that 
height is almost the same multiple of the depth of the sea." 

Their work being accomplished, they were hospitably received 
at the country house of Mr. Murad, the American Consul, which 
was placed at their disposal ; and here they remained till June 
6, busily employed in posting up and digesting their observations. 

On June 7, they left Jaffa for St. Jean d'Acre, a land party un- 
der Lieut. Dale, and the remainder of the party with Lieut. Lynch, 
in a chartered boat. At Acre they re-embarked their effects 
brought over from Tiberias, and prepared for an excursion to Naz- 
areth and the source of the Jordan. 

June 10. — They left Acre and arrived at Nazareth by the way 
of the valley of the Winds, a place secluded among mountains, and 
containing about 6000 inhabitants. They ascended Mount Ta- 
bor, the reputed scene of the transfiguration. From the summit 
is a magnificent view of the plain of Esdraelon, bounded by Car- 
mel on the west, and Gilboa on the south. N. W. is Nazareth, N.E. 
the sea of Galilee and the snowy peak of Mount Hermon. They 
again visited the lower source of the Jordan, and passed along the 
western bank of the Dead Sea to Bethsaida on the north, and as- 
cending the high hills they enjoyed a good view of the rapid and 
turbulent Jordan rushing down in one line of foam, and thus they 
went on to L. Merom, and beyond it to Caesarea Philippi, and 
still farther on they came to the real source of the Jordan, a foun- 
tain or several streams bursting from the side of a hill. The 
river gushes out copiously from a rock about foxl^ fe^\. Vvv^, 
fonnioj' the principal feature of a very picturesque X^xvdi^^^'Q^. 



On the 17th; Lieiit Lytich and Lieat Dile fished the veihf 
of the Leontes or Litany, running near tho Lebanon range* Thif 
aaw in this region pits of bitumen ; there aie fifo in all, tak 
only two were in operation, one sixteen and the other tarancy^ 
five feet deep. 

On their way to the plain of DEunascus, Jan. 19, they passed 
over Anti^Libanos. The lower parts were terraced and coversd 
with vineyards and olive and malberry orchards, above were 
oaks, then heath and fern, lichens and moes, and al the smnmit 
limestone and boulders of quarts. They crossed in a gorge b^ 
iween Mount Hermon and the next peak to the south. The 
two crests and many clefts on both sides were covered with 
enow. The summit of Mount Hermon is estimated to he about 
9000 feet above the sea level. 

As they descended, the limestone disappeared and gFadaaBy 

£ve place to sandstone, and trap and serpentine appeared lower 
wn. The prevailing rock, tlie next day, wasgraDile widi 
metallic veins and qnarti. They passed rapidly from wmtry 
cold to summer heat Damascus is situated at the foot of Anti- 
Libanus. We shall not attempt to recount the description of 
Damascus — its bazaars, its cafts, its lazy smoking popniatioo, 
— its baths — its narrow streets and innumerable dogs over which 
the stranger stumbles. The population is estimat^ at 116,000. 
It was very gratifying to the travel lere to meet their country- 
men, the Rev. Dr. Paulding and Rev. Mr. Bamet, of the Ameri- 
can mission, to whose hospitality and kindness they were much 
indebted. As many of the party were threatened with illnesi, 
they hastened on to Beirut ; they seemed to have imbibed the 
disease which had heretofore prostrated all who had ventorsd 
upon the Dead Sea. 

On the night of the 29th, after they had encamped, (it was in 
the cold mountain air 4000 feet above the sea,) Mr. Dale was 
attacked with the same symptoms as the other sick persona 
At eleven o'clock the next day, Beimt and the sea were in 
sight, but the sick were ready to fall from their saddles ; hap> 
pily they met Dr. DeForest of the mission, who prescribed 
promptly. 

July 1. — Lieut. Lynch, Mr. Dale and two seamen, required im- 
mediate medical attendance, and all hands were nearly aick. 

This interesting narrative closes with the death of llr. Dale, 
who, despite of all the care and kindness of the American mil* 
sionaries and physicians and their families, sunk beneath the 
fever, and was buried at Beirut with military honors. 

In leaving this work which has afforded us much inatmctioo, 

we add a word to express our estimation of its value. It doei 

honor to the zeal, intelligence, and moral feeling of the author; 

Mad bis brave companions ate em\xVe4 u> ^Oca ^iGASifiuk^ ^hek Al- 
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low men. We think, however, that it is susceptible of improve- 
ment, and that in another edition it will receive some condensa- 
tion and pruning, that will render it still more graceful and im- 
pressive. Its moral tendency is excellent, and no believer in 
the tniths of the Bible can peruse the volume without feeling 
his mind much enlightened and his faith invigorated. 

SEN. EDITOR. 



Abt. XXIL — Second Memoir on the Conducting Power of Solid 
and Liquid Bodies ; by Ed. BECciUEREL.* 

M. Peltier, as is well known, showed that the elevation of 
temperature at the point of junction of two conductors of differ- 
ent metals conducting a current, differs according to the direction 
of the current, that of other parts of the circuit remaining un- 
changed, and that when the current passes from antimony to bis- 
muth,! an elevation of temperature takes place at the point of 
junction and a depression when it passes in the opposite direction. 

The author concludes from his researches that generally the 
thermo-electric current generated by heating the point of junc- 
tion of two different metals in a circuit, tends to produce a depres- 
sion of temperature at that point of junction. In other words, 
the state of inequality of temperature produced by an electric 
current in a heterogeneous circuit is the inverse of that by which 
the current itself would be produced. Hence a certain portion of 
the heat employed to generate a thermo-electric current is con- 
sumed by the latter, and must be replenished by the heating 
source in order to maintain the current. This view it may be 
important to remember in the arrangement of thermoscopes for 
certain purposes. 

He concludes farther, that resistance to conduction, in a hetero- 
geneous circuit, as might be anticipated, does not seem to change 
with the direction of the current except so far as it may be a con- 
sequence of the change of the temperature induced by reversal 
of the current. 

Resistance to the passage of the electric current between solid and 

liquid conductors. 

This, technically termed by the author ^-resistance to transit,^^ 
is universally attributed to the chemical affinities that must be 
dissolved by the passing current, nor are we inclined to believe 
any part of it is to be attributed to a distinct force classed by the 

• Thia article is an alMtract of Beaiuerol's socoinl niomoir, pn-paretl for this Jour- 
nal by Mr. Jonathan H. Lane of the Patent Offioo, Wa.shin;,^tf»n. 

f The reverse order ia ptatod in Becquerern article, Imt t\us we '^Tiii'!!.\3Tas wwxa.V.W 
an owenughL 
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appear to decide od the actual existenoe of aoch a fixoe. In ooa* 
anering the chemical force the term pokaizadm of the el e clw det 
la lued throaghoat in a manner seeming to impljr that the pohn* 
aation is an absolute obetacle to the decomposition and the {Masgs 
of the current, so that the latter meets with grsater reaialanca la 
tnnsit than it would with electrodes that were perfectiy neiitnl 
in their relations to the elements set free and evolred them at 
once as gas without attracting a particle of them to their anrfaosi 
the electrolyte itself being supposed also to have no attnotion or 
solvent power for the gaseous elements. Whether thia be the 
author's view does not seem certain, but to us it appeaia that 
in proportion as the electrodes become pofectljr coated with the 
films of ozjrgen and hydrogen evolvcMl by a passing canenty 
water being the electrolyte, the more nearly will the fmsa 
encountered by the current approach identity with thoaa which 
with the neutral electrodes just mentioned, it would have to en* 
counter from the first instant of its passage. In this latter ease 
the oxygen and hydrogen from the first instant of decompositiaa 
will be set free in the absence of any body for which they have 
any sort of attraction, and it is only in such case that their sepa- 
ration by the current is opposed by the whole force of thsir 
affinity for each other. But if the electrodes or the fluid or both 
have an attraction for the oxygen and hydrogen to be separated, 
such attraction facilitates the separation and diminishes the elec- 
tro-motive force required to efiect it, and it is not till after the 
electrodes have become completely coated and the adjacent films 
oi fluid saturated with the oxygen and hydrogen respectively, 
that we approach that state of the forces that is presented by 
neutral elet^rodes and in which each element is s^jree. 

If it be objected that the attractions for the oxygen and hydro- 
gen are equal at each electrode and ought to balance each other, 
it may be replied, that they act with reference to the altemaiive 
whether they shall be satisfied not at all or sliall be satisfied in 
the only way in which they can be, that is, by giving the oxygen 
to the positive electrode and the hydrogen to the negative. This 
aUemaiioe^ it will be seen, has reference to the case in which the 
electromotive force is just insufficient of itself to produce the 
decomposition and is supposed to do so by aid of the attractive 
forces in question. 

If this view be correct, it seems probable that the amoant of 
electromotive force necessary to carry on the decomposition after 
the polarization is established and the elements are all evolved as 
gases, is precisely that which is competent to the separatioo of 
these elements with electrodes having no action on them, nnleM 
it be a, merely catalytic action, so that the elements assume the 
gaseous form in contact with iVieta vr\vYi xVm^ wspft wrf^aaaaa as io 
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contact respectively with the polarized platinum plates. It is 
true that on the cessation of the polarizing current the polarized 
electrodes are capable of generating a reverse current, but that 
only results from the continued action of the same affinities 
which have to be dissolved by the primary current, either in the 
case of the polarized electrodes or the hypothetical veutral ones. 

The principle we would venture to suggest for estimating the 
resistance to transit in any case may be stated thus. Each of the 
affinities concerned, viz., those dissolved or those satisfied, may 
be considered equivalent to a definite electro-motive force ; let 
the sum of such forces belonging to the affinities dissolved be 
represented by F, and of those belonging to the affinities satisfied 
by F^ ; all affinities that do not take effect, either in the separation 
or the combination of elements being neglected, and including 
under the term affinity all attractions that are capable of modify- 
ing the form or chemical action of a body, attributing also a defi- 
nite force to the catalytic action of the electrode in facilitating 
the evolution of the element when that takes place, — then repre- 
senting the resistance to transit by E, we have E:=F - F^ 

We are not aware indeed that any systematic experiments have 
been made to demonstrate this principle ; but we think it suffi- 
ciently probable in the present state of our knowledge on the sub- 
ject. We have seen something like this hinted at by some 
authors, but do not recollect to have seen it definitely laid down. 

In the first experiment noticed by the author under the present 
head, the current was passed through a solution of sulphate of 
copper and positive electrode of copper and negative of platinum. 
The resistance to transit being accurately measured apart from 
the resistance to conduction, proved to be actually null or at least 
withiti the probable errors of experiment. Here the affinities 
dissolved on one side are satisfied on the other, reproducing, so 
far as we know, precisely the same state of things, so that 
P-P' = E = 0. 

Mr Smee mentions a curious circumstance respecting the action 
of compound batteries that very beautifully illustrates the same 
thing. If the exciting acid of one pair of the series be saturated 
with the zinc before that of the other pairs, the solution of the 
salt of zinc in that pair is electrolyzed and the zinc deposited on 
the tiegative plate, and this process extends from pair to pair of a 
series of twelve or more until the zinc is deposited on the neg- 
ative plate of every pair except one, the action remaining in the 
last pair being sufficient to decumix)se the salt of zinc with zinc 
electrodes in all the other pairs. 

Incases where gases were evolved from one or both electrodes, 
the general result obtained by the author is, that the apparent 
resistance to transit, i. e., all resistance over and above vhe ^\m\N& 
resistance to conduction due to the liquid and oXhei ^goxv.^ Oil >X:k& 
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circuit, is nearly constant, and does not, like mere iwMifBnre to 
conduction, increase in the ratio of the qtiantity of cnmnt A 
ferifling increase with an increase of the qnantitydid miifbmily 
manifest itself, but this we imagine is to be attributed rather Is 
increased mechanical obstruction from the gas than to any inerasis 
in the energy of the chemical forces. It may however be in part 
due to the solution of part of theevolred gases in the liquid, this 
solution being proportionally less with the stronger currents. 

When in the electrolysis of water acidulated with ^i oi its 
^ume of sulphuric acid the positive electrode was a[ coppsr, 
the resistance to transit was only from * to | of what took plaes 
when platinum formed the positive electrode. With the positiwe 
electrode of platinum the appareni resistance to tnnait wis 
neariy the same whether the negative electrode were of platinum 
or copper, being apparently a very littlfe greater in the latter cms 
than in the former. In comparing these two cases by the nuon 
bers given by the author, due allowance must be made for dw 
different size of the electrodes used, or we should be liaUe to 
overrate the difference fairly attributable to the results. This 
slight difference of action between the platinum and copper as 
negative electrodes, (the affinities brought into play in the two 
cases being the same,) may be referred to the different catalytic 
action of the polarized platinum and the polarized copper plates in 
causing Che evolution of the hydrogen as gas with greater ease in 
one case than in the other. Even a greater or less degree of rough- 
ness of the surface of the electrode appears, according to Mr. Smee, 
to produce a difference of this kind appreciable without the aid 
of the nice measures of Mr. Becquerel. Or the difference may on 
the other hand have been due to difference of temperature or 
some other circumstance. 



Art. XXIII. — Ko Do'u Dzu Roku, or^ A Memoir on SmeUmg 
Copper, illustrated ftiih plates. Small folio, pp. *^0. Trans- 
lated from the original Japanese.* 

The Ko Dou Dzu Roku, which we present our readers in an 
English dress, is a thin pamphlet of twenty leaves, fourteen filled 
with plates and explanations written in the Japanese hirakana 
character, and six with Chinese writing. There is neither pre- 
face nor exordium to the work, which being a very commend- 
able example, we shall follow, premising that throughout the 
translation, the original is indicated by marks of quotations. We 
will, however, just add a record of our hesitancy in presentiog 
this performance to our readers. The natives who have acted as 
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oar teachers, are sailors or tradesmen, persons in ordinary life and 
of common education, and who in their own country would prob- 
ably have never attempted to read a book on metallurgy. I'hey 
know but little more than how to read simple works, or write 
mercantile letters. 

Plate I. Of digging the ore. — This plate is in two compart- 
ments; the first represents a miner entering the month of the pit, 
carrying a lamp in one hand, and a pick in the other, with an 
empty basket swung on his back. At the entrance, he meets a 
second miner just coming out with a basket of ore. The second 
shows the same person reaching the extremity of the mine, where 
is a third workman engaged in cleaving the ore from its bed. 

This, and all the succeeding plates are painted; the colors are 
everywhere laid on in an artist-like manner, though the cheap- 
ness of the work apparently forbade much labor. 

" The copper, as it comes from the hills, is undoubtedly in the 
form of ore ; the ore is the effluence of the copper, and in a ser- 
pentine vein it rises and appears upon the top of the hill. There 
are many sorts of ore ; that which is of a reddish black color, 
soft and not very heavy, and taken from veins running from east 
to west (or horizontally), is the best. The overseer of the mine 
examines and assorts the ore. Rafters, planks, joists, pillars, &<;., 
are used to uphold and prevent the mouth of the mine from 
caving in. When commencing, the rock is worked with ham- 
mers and chisels ; the [barren] stones are thrown away as they 
are dug, and the ore is brought out ; by degrees the hill is pene- 
trated, and the hole thus formed is called a mine. A lamp made 
of a shell is used as a light, and the quairied stone, put into bas- 
ketSy is carried out on the back. Wherever the quarrying has 
been done, rafters, planks, and pillars are set up to restrain the 
overhanging rocks lest they fall. There are many kinds of both 
good and bad ore. When the mine has been dug deep, the air 
does not permeate it, and the lamp goes out ; therefore, in places 
above the mouth of the pit, holes are cut down reaching to the 
mine, opening into it in many places, and secured by planks, 
rafters, &;c. ; they are called shiyaku hachi or flute-holes. Thus 
the wind is made to circulate. The whole is called Juki ma- 
woMki or wind-ventilator." 

Plate II. Assorting the ore. — This plate exhibits a company 
of women, with hammers in hand, pounding the ore, and separa- 
ting the barren stone ; one of them has her child strapped to her 
back. A copper tea-pot stands hard by, and one old dame is 
mjoying her pipe while plying her hammer. 

'* Among the ore there are both rich and poor kinds, combined 
with the plain rock ; the poor is separated from the stone, which 
is then thrown aside, and called refuse stone. Th\^ S& xVv^ ^\£l- 
jAoyment of old men and women.^' 



Plats IIL Draining iha wine. — ^In thti Flvte, we hwB a 
section of one of the '< flute-holes," and three liftiDg^painps repi^ 
seiited, emptying into each other by means of wmier4x>xea phieai 
on shelves cut in the rock, where also the laborer stands to woik 
the pumps. The lifting-pump is not known to the Chinese, and 
we weie not previously aware that the Japanese were acquainisi 
with it. How invaluable would be the gifts of a steam-engiue to 
the Japanese miners, toiling day and night to raise water from the 
deep mine, and of a safety-lamp to him who now works by the 
light of a shell-lamp ! The darkness or the depth of the mine 
is intimated by lamps placed near the pumps; and the paiutar 
has very cleverly represented the light proceeding from tbem by 
leaving a circle of white around the flame, the summiidiiig rock 
being a light umber color. 

'' In obtaining the ore, as the mine descends deeper and de epec , 
and the digging is low down, the water bubbles up, making lln 
labor difficult. Therefore wood and bamboo, prepared in pieiDaB 
about thirteen feet long, are placed one above the other, and thssi 
tubes (or pumps) are inserted into water boxes ; several tens or 
hundreds of strokes are required, according as it is deep or shallow. 
They are worked uninterruptedly, day and night, to draw the 
water to the surface. In this manner of operation, there is a 
great consumption of the strength of the workmen, and they 
cannot progress very fast ; wherefore proper spots are selected for 
raising the water. Below, in the mine, several perehes intervene 
between them, and there they are also guarded from caving in; 
they are cut down to those spots in the mine where the water 
collects, and are called nUdzu nukij or water-drainings. In all 
of them the wind circulates. The expense of making them in 
this manner is exceedingly great ; the miners construct them 
according to their own ideas, and they are indispensable. Piom 
thirty to fifty years are occupied in making them." 

Plate IV. Roasting the ore. — In this plate, the artist has 
apparently endeavored so to foreshorten his drawing, that the roof 
shall appear high above the kiln ; if such was his intention he 
has rather failed, for the roof is drawn so near to the fire bursting 
from the kiln, that it would soon be consumed, were it ao bnilt 
The kiln appears to be built in a solid and permanent manneTi 
but without the covering of straw mentioned in the text. 

*' To roast the ore, a kiln must first be built, having vent*ludes 
in it, through which the draft will pass to the fire. Faggots ars 
spread upon the bottom of the kiln, and the ore laid upon them 
in rows, and thus alternately, faggots and ore, until the kiln is 
full. A covering of mattitig, straw, thatch, and other similar 
things, is then placed over it, and sprinkled with water, and tbs 
Hre lighted at the mouth. Generally it bums thoroughly in about 
thirty days, and when cooled is Xakftu oav^^ 
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Vuam ¥• SmieHing ike ore to exiraei the eaaree meiaL — ^The 
ftumoe, io thti plate, is reprei^ented as sunk in the earth, and the 
IS standing over it with a long shovel in his hand to man- 
Iha firs. The beUowSf which is separated from the fnniace 
by a wall, is made like the Chinese fung uSmg or wind box, of 
iriiicb a deseripMon is given in the Repository, vol. iv, page 37. 

^ The ore being roasted, is put into a furnace, where coal is 
employed to melt it ; the scoria having ^flowed off, the coarse 
meM IS takes out ; it is copper imperfectly purified." 

Plats Y1. Tmkmg out the copper when the coarse mdal is 
fissmi 'this plate is intended, as supplementary to the last, to 
sachibit the mode of taking out the copper, after a second melting 
of the coame metal. The fire having gone down, a workman 
stands over the furnace with a broom, with which he sprinkles 
ths aaetal as a second workman takes it out on the end of a 
hooked pole ; a third is represented as having just thrown a mass 
of metal into a pool of water. 

*^ When the coatss metal is melted in the fnrnace, and the scoria 
has floirad off^ the copper is taken out" 

PkiATM YIL ' Of /using siher and copper together. — This 
phte wsembles the jpieceding, but is intended to represent the 
taking oat of metal aner a second melting, when the silver is still 
sHoyad.with it. In this plate, a bellows is drawn on each side 
of the fiinittee, in lien of the double-handled single one in the 
pnoeding plate. While one workman is engaged in sprinkling 
and taking out the copper from the fnrnace, a second is plunging 
a iaige mass into a tub of water. The title of the plate literally 
BMami ^ together blown," and is rather a second purification of 
tfaa copper ore than alloying it with silver. 

^ The silver which is mixed up with the copper is melted, and 
dw aeoria taken out ; it is therefore called mabuki dou, or alloyed 




y IIL Casting the bars — Here we have a large sinewy 
ited pouring the melted metal out of a large crucible 
into a wooden pool full of water, while another opposite to him 
holds a pair of pinchera to take out the bars. The exhibition of 
miBonlar tension in the drawing of the gigantic man who holds 
Ae craeible is creditable to the artist 

'^Tho alloyed copper is put into an earthen cmcible nnd fused, 
and then poured into molds to form the bars of copper, l^hese 
bars an sold to foreigners, and are as excellent as if for imperial 
OM. That whwh natives buy is smelted in the same manner, 
hot the mode of casting and the molds are different ; therefore 
these am in all sorts of shapes ; one in made by pouring the 
CMper into a bamboo stuck in the ground." 

PkJKra IX. Fusing lead with the copper. — \xi th\s \^^\.^^ oxv^ 
workmn^. bm Aca muMed and his legs guarded from vYv& ^t^ c& 
tbmfamambj m mat, baa juat taken out a mass o( co^^t^ «sA 
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placed it in a trough, while a second, with a •pade4ik» tool, ii 
assisting him in working it 

^' When silver is combined with the copper, lead is added to it 
and they are melted together ; it is then called atimki «bi^ 4tt 
combincKi-melted copper." 

Plate X.* SepwroHt^thelMdfrfm^ih^cnppm'.^ thepn^ 
rious plates, the form of the furnace has been tho same, that of 
a caldron imbedded in the ground even with the surface of the 
earth, hairing the bellows |9aced on the other side of the intei^ 
▼ening wall, and the blast carried into it below its level. No 
coTcring is represented, and the flame ascends into a cowl cIub^ 
ney. In this plate, the form of the furnace is oblong, with a 
curved facing in front ; a fender kept in its place by a nid al^ 
tached to a post, guards the liquid metal from running oat, e>* 
cept at a small orifice, which the workman manages with Us 
spoonltke rod. 

'' The ' combined-melted copper* is pat into the fbrnaoe and 
heated almost to liquifying, when the workman holding an iidb 
tool upon the surface of the copper, restrains it from flowing, bat 
allows the melted lead to run off. The copper is called fkitnri 
dou, or .wrung out copper, i. e., pure copper. By this process the 
silver and lead contained in the copper are extracted, whence it is 
termed ' the wrung-out (or purifying) fusing ;' the rules for tbs 
process were derived from foreign countries, and it is on this 
account also called 'the fusing of the southern foreigners.'" 

Plate XI. Separating the silver from the lead. — The foroaoe 
in which the cupellation is performed resembles a cupola fumaos, 
rising about three feet, and having the fire somewhat below tbs 
surface. The assayer is stooping over the fire, intently watching 
the metal. 

" The lead previously extracted is put into an ash furnace, and 
slowly melted by a coal fire ; the lead sinks to the bottom among 
the ashes, and the pure silver appears coming out of the ceotn. 
It is called haUbuki gin, or < ash-melted silver.' " 

Plate XII. 0/ rinsing and siflitig. — Here we have two 
tubs of water, at which are women rinsing the pounded scorii; 
troughs stand by them for receiving the metallic portions, and a 
workman is shoveling the heap of scoria. 

'< Within the earthen crucible, used in melting copper, there is 
an earthy residuum, which, with the scoria, is put into a stooo 
mortar, pounded fine, and afterwards rinsed. As the water n 
the bowl flows off, the earthy particles being light also run off 
as useless. The cupreous portion, being heavy, remains in the 
bowl, whence it is taken." 

Plate XIII. Fusing lead. — ^This plate is supplementary to 
those on copper, introduced probably on account of the frequaot 
meatioa of lead when speaking of co^viet* "^^ba ^vs»»m is np- 
Maoated as distinct from the cmctoVe tw ca^dsooi \a.'^>i^^te^Mk 
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is melted ; the fire is underneath it, and communicates with the 
bellows below the surface. The fire is pictured as having gone 
down, one workman is lading lead into small oblong molds, while 
a second is cooling them in a tub of water, and a third cording 
the bars of lead into small faggots. 

'^ The ore of lead comes from the hills ; it is fused in a cru- 
cible ; and afterwards poured out into copper molds to form bars 
of lead." 

Succeeding these thirteen plates are as many more, representing 
the implements used in smelting copper and lead and specifying 
their names and uses. To the professed metallurgist, this would 
be a very interesting part of the work; but it will be neither 
entertaining nor profitable to our readers to be detained with a 
minute description of them. There are one hundred difierent 
drawings, representing the iron ladles, rods, forks, skimmers, 
pincers, &«., with the sieves, brooms, tubs, crucibles, molds, mor- 
tars, weights, &c., employed in the various stages of the smelting. 
The last page is occupied with diagrams of the bellows. 

The remainder of the volume is filled with an accoimt of the 
process connected with extracting copper from the ore, written 
in Chinese, and corresponding in the main to the Japanese. It is 
explanatory of the former, and renders the whole account much 
more complete than it otherwise would be. It is drawn up in 
excellent Chinese style, and is a good specimen of the capabilities 
of that language to describe even the most technical operations. 
The Japanese writer has added the terminations of the cases, the 
prepositions and other grammatical marks by which a native of 
that country is enabled to read Chinese with much more facility 
and accuracy than he otherwise could do. In the translation, we 
have introduced the Chinese characters along with the names of 
places, in order that the means may be atforded for ascertaitiing 
their native names by those who have access to educated Japan- 
ese. These, in many instances, are so ditferent from the sound 
of the characters themselves, as to atford no clue whatever to the 
names of the places designated, if the reader does not happen to 
know the very characters employed to write that name. Thus, 
the three great cities in the empire, Yedo, Ohosaka, and Kioto 
(or Miyako), are severally written Kednghoo, Taepa?i, and King- 
too; the last is a descriptive term, meaning the imperial city: 
it is where the dairi or kubo resides. This being their mode of 
using the Chinese character in writing proper names, we iiave 
thought it would be best to introduce them ; the same remark 
applies to names of individuals, officers, and indeed every use of 
the Chinese. A few sentences occurring in the preceding para- 
graphs will be met with in these, but being embodied in the 
original, they could not very well be omitted, and ttve >n![vq\^ S& 
translalad as it stands. 

8EOOKD Bbueb, Vol VIH, No. S'L—yov,, 1849. 44 



Memoir 0H SwiMng Ceppir,^^*Th& pbMs m tVmtamittt 
where the meet copper is oMained wn Beeh-eht hi Yo, Nmta ii 
AQ, end Akita in U ; next to theee placet are SoMan in Ur ^ 
ShiSya in Tan ;,and the poorest are Otmau and SfaeBktfdni In 8hrfd| 
Kitsukau in Bi, Beiwa in Ki, Kinsan in 8a, Taiya io Yetan, TaM 
in So, and some others. From soom of these plaeea, there isal 
times much, and at others little, wodoeed ; the mines are < —» 
times open and sometimes shut Besides these there is ao hfge« 
namber which produce but little, that they can hardly be e B Pa ^e^ 
atod. Now the productive veins have limits, and the Imiiehing ei^ 
aets cease midway ; some of them will not repay the oatlay ; omsi% 
the owners are unwilling to die : and again there are othere whieb 
are not worked on account of the hitm attending them: of all 
these there are many. — The copper ore sometimes containa both 
silver and lead, and at others it is pure without any admisMBs; 
it is also alloyed with sine. The rules for smelting are alaa ~ 



similar. There is some copper which is wrought by hanmeiiMi 
and some which is cast by fusing ; generally speakiiig, that wMci 
contains silver and lead is softer, and is hammered into alieets, er 
drawn out into wire. That which is alloyed with xinc is very 
solid and hard, easily fractured if hammered, and unsuited eilhsr 
for sheets or wire ; but if the soft and hard be fused together, 
there is no danger of its fracturing. If lead or tin be intimately 
blended with it, the alloy is very sonorous, well adapted for 
mirrors and bells. However, each has its own rules ; and if [the 
reader wishes to read] the rules for qimrrying, smelting, dtc., tney 
are briefly explained m the following pages. 

See. I. Of the ore. — ** All copper localities produce ore a^ 
companied with earth and barren rock. When the mine contaisi 
copper ore, its evidence will always be found on the top of the 
hill, of a, reddish black hue, coloring both the earth mni stonea 
It forms a connected vein, either long or short, broad or narrow; 
either deep or shallow, rich or poor, according as the ore is mush 
or little; for it is the effluence of the copper which steams op 
and forms it, and the miners diligently examine its aspect in or» 
der to judge whether the copper will be much or little, good 
or bad. 

Sec II. Of digs^ng the ore. — " When the appearances oo 
the top of the hill betoken good ore, [the minere] dig aeveial 
perches into it in a circuitous manner; as they penetrate, aettiog 
up posts and joists, and laying boards and rafters upon them, stop 
ping the empty interstices with stones and dirt, in order to prevent 
the pit caving in. The miners carry a lamp made from a shell, 
as they work the ore and fill their buckets. The number of days 
or months required to penetrate ten or twenty perehes cannot bs 
determined. Sometimes ore will be^ and sometimes it will not 
be, met with ; and when U doea occat^xVft XnA^^wik 
Mop, and again be lesumed; aiXUMaxxw^wttonBu^ 
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faults ; there are lodes which grow smaller and narrower, the fur- 
ther the^ are followed ; others suddenly contract, and as sudden- 
ly enlarge ; some diverge, and others are without any branches. 
The rock which envelopes the ore varies in its asf)ect. The bar- 
ren rock is thrown aside as of no further use. The ore is of 
many sorts, yellow, black, reddish and gray, brilliant and dull, 
some of it contains much, and some of it little. Indeed, the na- 
ture of the mine is not uniform, nor is it possible to (obtain the 
ore alike in order to average the good and l>ad. When dug out, 
the ore is broken to fragments, and the process of selection and 
throwing away the barren stone is called kaname (or examining 
the ore). Generally, the best ore produces one tenth of copper, 
and the poorest, one twentieth. 

Sbc. III. Of rottsting the ore, — " Whenever ore is roasted, a 
kiln is built under a shed. Faggots are spread upon the bottom 
and ore laid upon them ; a layer of faggots and one of ore alter- 
nately are piled up to the brim. A vent-hole is cut in the bottom 
of the kiln for the draft to be free. The smoke is so sulphureous 
as to suffocate one, and the fire cannot be approached. When 
the fire has burned ten d lys, and gone out, the whole is cooled 
and taken out, but the ore has undergone but little change. 
The.8e are the general outlines (of the mode of roasting). 

Sec. IV. Extracting the course metal, — *• Whoever extracts 
the coarse metal, constructs a wall in a building, and [on one side 
of it] makes a large furnace, having a trough leading out of it ; 
on the other side of the wall two large bellows are placed. The 
roasted ore is then put into the furnace upon the coal, and two 
tall men pull the bellows, while a third, holding a long iron rod, 
stands before the furnace to separate and level the mass. When 
the fire has reached its strength, and the liquid metal has risen 
and filled the furnace, the earthy scoria floats upon the sinface, 
and little by little flows off into the trough ; as it flows out, it is 
suffered to cool,, or else water is sprinkled upn it, and it is taken 
out and thrown aside. When the ore is all melted, more is added 
and additional coal placed upon it. until the furnace is full of good 
metal, when the earthy scoria and coals are all pushed oif. Wa- 
ter is then sprinkled upon the to[) of the furnace, to cause the 
liquid metal to separate from the cold, and form a crust wliich 
can be raised up. An iron pole is employed to peel it off and 
take it away; first sprinkling and peeling, until all is taken ofl*, 
when there is found at the bottom of the furnace a mass of cop- 
per; if, however, the ore is poor, there may be none. 

Sec. V. Of extracting the copper, — *' 'I'he rules for calcining 
the coarse metal, and extracting the copper, are for the most part 
like those for melting the ore and extracting the coarse metal. 
But when the furnace is full of liquid metal, the top is Uued \\\\Vv 
clay, leaving a small hole in it in which to put l\\e coa\ ^wd^XiVysx, 
the charge. If there is any scum take it out \miii^dLva\.^\^ ^ ^ixA 
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wait till the whole mass is thorooghlf fused ; then ofmi the fa^ 
nace, and entirely lemove the ignited coal -and earthjr dag,^dMr 
which, wait till the heat has abated a little, and then, mmiding 
the surface, take it out in the same manner as whaa tutiog edt 
the coarse metaL 

" A\{ the operations described above, from qoarrying the on 
out of its bed to the first making it into pare copper, are done 4I 
the mine. The officers' orders are that no copper sbtfU ' be fn* 
▼ately sold, but that it most all be carried to the Rian-kwa 
foundry ; where the superintendents direct the fonudera to smek 
and cast it, then assort the various qualities and affix their 
ponding prices. That which is delivered at Nagasaki and 
IS from Besh-shi, Akita, and Nambu. That which is brought to 
market for ordinary purposes of manufacture is all produced fima 
other places besides these three. The number of fonuden is 
likewise fixed ; they cannot be lightly increased or diminariisct 
lest malpractices should arise. That copper which contatM sil- 
ver, and that which contains zinc, and the pure metal, must nsl 
be mixed. There are these two operations carried on in the 
foundry. 

Sec. VI. The second smelting. — "Every district which pro- 
duces copper has it smelted a second time in a foundry fumsee. 
When fused, take off the slag and the coals, and then work the 
bellows a second time until it is liquified ; wait till the heat has 
abated a little, sprinkle water upon it to concrete it, and then take 
it out with an iron rod. This is re -smelted copper or fine metaL 
[The mass] is about a cubit broad, and half a cubit thick, being 
a little smaller than the bottom of the furnace. The procesais 
for the most part like that of extracting the coarse metal. Geo- 
orally speaking, about 250 catties can be melted in the furnace at 
once, and there are three fusings in a day. 

Sec. YII. The third smelling. — " The twice smelted copper 
is put into an earthem crucible, placed in the fumi^ce and melted. 
A tub of hot water is set near at hand and a square wooden pod 
made, into which the molds are placed ; and over them a thick 
hempen cloth spread. When the copper is melted, the scoria 
taken off, and the fire reduced, hot water is poured into the pool 
(not very hot), until it is almost level with the molds; then the 
smelter, firmly grasping the crucible with a pair of large iron 
pincers, pours [the metal] into the molds, which are previoiiil|f 
sprinkled with warm water lest the mold should crack.* Afl6^ 
wards, water is sprinkled upon the bars to cool them, amd they 
are taken out with a pair of iron nippers. Each casting pro- 
duces ten or more bars ; they are seven or eight inches long, and 



* **If cold water is indiscreeUy B^^rinkled [upoo the molds], or if the ^......^ . 

cracked, in both cases an ezploeioa Vili tske \kVaab\ wA XMnuosa the 1ms eC psr 
tooM are eodangered hy sodi aa ^osAssbX^ C^ta& cn« €b0(iul\M^^«aAL>A ^laijAinpi 
it" JNbto Id t£a origiBaL 
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weigh about ten taels (i. e. nearly a ponnd av.) each. The cop- 
per is ail poured off in about ten times, and the crucible is fused 
ten times in a day. In this manner are made the copper bars 
which are brought to Nagasaki and Kwashi.* 

" The above are all the rules for smelting pure copper; there 
are others for taking the re-smelted copper, fusing and casting it 
into square, or round, or other shaped molds, as will l)e presently 
explained, and these are, in the main, similar to those for making 
copper bars. 

''Ck)ppcr was first brought to this country by eastern people. 
According to the Memoir on Copper, the year was between the 
reigns of Genki and Tenshei. For about a thousand years, the 
metal from every district was chiefly of the third quality, as ihey 
had not learned how toextnct the silver; so that they conid be 
called deficient in manipulation. For this is known from the 
fact, that if broken copper utensils, made in the reign of 'I'en- 
shei and before him, be smelted, silver can always be extracted 
from them. The silver used in those days was all obtained from 
mines. At the end of Tenshei's reign, certain foreign merchants 
came to Sakai in the country of Shen, and tanght the mode of 
extracting silver to Sumitomo Zhiyusai ; this was in the year 
159 L. In the reign of Tsungching of the [Chinese] Ming dy- 
nasty, from that which was produced at Soii-yoii-shei, the furna- 
ces of Tenkoii and Kaimutsu became skillfnl in extracting the 
silver, though the mode of operation was different. Teenching 
reigned the fortieth year after this, in 1631. From Sumitomo 
Zhiyusai and after, the family has followed the occupation of 
mining and smelting copper; the fourth in succession was called 
Sumitomo Tomoyoo, atid he discovered a copper mine in the de- 
partment of Yo (or Yo shin), while Genroku reigned, which he 
desired leave to open ; it has yielded not less than 7,000,000 
catties of copper aimually, while it has been constantly worked 
up to the present time, more than a hundred ye^rs. For seven gen- 
erations past this family has superintended the Raiikwa foundry; 
and because the designation of the foreign merchants was Shiro- 
midzu they have joined the two characters to form Shen their 
jMesent mark. He who first in this country extracted silver from 
copper was undoubtedly Sumitomo Zhiyusai, but people gen- 
erally did not know this fact, and therefore this explanation has 
been introduced. 

Sec. VIII. Of alloying copper and lead. — " When silver and 
zinc are combined with the copper, lead is added and placed on 
top of the furnace, and the whole mass fused. When the earthy 



* Thonbeiv »ay» the ** copper, after beint^ ruiistcd aiid •^indted at the snieltinj^ 
house, U remied and manutactured at Miyaku, where also all the coin » struck.** 
VoL III, page 141. The foundry of llaiikwa, mentioned in thift WicowwV, xtva.-^ \3fe ^\, 
Miyaka, hot we bare no meana of ascertaining. 
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flag and hoi ooalp are removed, ait iron pole mnmi to take float 
bjr adhesion ; itt appearance it thai of faroken tilea, mad k lacik 
kid awoBk^ Aufie, or alloyed copper. Qenerally thm aae 9*|h(| 
of copper and two of lead; but the lead is aeeoniiilg to the 
quantity of silver, if there is much iheu more is addedf if littls 
die lead is reduced. 

Sac. IX. Of MparaUng ike lend and eopper,'^^ The aUof- 
ed copper is put into a Naminan furnace (so called b e can a a the 
aonthern foreigners introduced it ; it is built of earth), aad esal 
added by degrees as the beHows is worked. A crooked inm rod 
is used to stir the metal about iu the clay, but it imist not be at 
lowed to become melted so as to run. When the lead ia fnssd, 
it will flow off, carrying the silver in combiiiatiou with k. If tbs 
ainc is also ready to run off, the workman with his iron nd stops 
and turns it off so that it may not mix with the lead ; it nanslly 
remains just between the lead and copper. When the lead hai 
all nm off (i. e. that combined with the sinci then aooMop the 
sine up end take it out ; and when both the lead and aioe an 
separated, sprinkle water and take out the copper ; it is celled 
ehibori do'd^ pure (Ui. wrung out) copper. The lead in the hollow 
place cools and forms a round mass (called shiyuis shiffo^ or ex* 
tracted lead); it still combines silver with it, which does not 
show itself. Truly this process of separation must be regarded 
as very elegant ! 

Sec. X. Sinkinsr the lead to extract the silver. — " The fifit 
thing in cupellating the silver is to construct an ash-furnace; the 
fouiidries of 1'enkoii and Kaimutsa call it an ash pool, it ia msde 
of sifted ashes placed on the earth, having a depression aboota 
cubit wide, and a hollow place in its mkldle. When the lead ii 
in, coal and fire are put on, and a defense formed of wet ashss 
like a wall or dyke is built around, leaving a hole in front ts 
work the bellows (as well as to see the state of the fire), on the 
top of which a cover of a broad tile is closely luted with wet 
ashes. The bellows is then gradually blown until the fire attakn 
its strength, causing the lead to drop into the aabes, where it 
forms a mass upon the bottom. The lead is called ni^stt, and 
is afterwards purified from the ashes. The silver floats in the 
middle as a small round cake, and is called haHmki gin or sab- 
melted silver. Such are the rules for extracting the silver. 

Sec. XL Supplefnent of rinsini^ the scoria of the copper atd 
zinc. — *^ The separated copper is of the same quality as the re- 
smelted ; it is melted and made into copper rods, and into iiignts 
for hammers and nippers. That cast into square sheets ia used to 
tile houses, the round is made into cups, the oblong pieces srs 
employed in constructing eave-troughs, and the long rods are for 
making wire. If the lead and zinc are not completely aepaiated 
the copper will split and crack wbftiiYiaxii\nfeT»i\ NxSj^^i^goaaq|ieot- 
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f very important that at the time of smelting it be perfectly pn- 
ified. Zinc is only used ^s an alloy in making mirrors and 
ranning stoves and bells : if it is combined in the copper, that 
aetal will not stick to the molds, btit when taken out, the en- 
Tavings and ornaments will be distinct and clean. 

Sec. XIL Of the washing and rinsing. — " The fragments 
f copper taken from the refining furnace which adhere to the 
coria, and that from the cnicihie, are beaten in a mortar, sifted 
nd then rinsed in water in order to obtain the copper. 

" Written by Mas'tadzima (or Soil ten-boii) a pupil of Sumi- 
omo Zhiyusai in Raiikwa.-' 

When Thunberg accompanied the Dutch embassy to Ytdo in 
776, the party after much intreaty were allowed to see the ope- 
Btion of casting the copper bars at Ohosaka, which he thus de- 
cribes. We introduce it as the testimony of an eye-witness to 
orroborate the native account. 

" The operation of smelting of copper was one day performed 
larticniarly for us, and merely on purpose that we might see it, 
n consequence of the importunate intreaties both of our chief 
lid our conductors. This was done with much greater simpli- 
ity than I had imagined. The smelting hut was from twenty to 
wenty-four feet wide, and a wall like a niche was built up, with 
k chimney on one side of it. At the bottom of this, and level 
irilh the floor, was a hearth, in which the ore, by the assistance 
»f a hand-bellows, had been smelted before our arrival. Direct- 
y opposite, on the ground, which was not floored, was dug a hole 
if an oblong form, and about twelve inches deep. Across this 
vere laid ten square iron bars, barely the breadth of a finger 
isunder, and all of them with one of their edges upwards. Over 
hese was expanded a piece of sail-cloth, which was pressed down 
letween the bars. Upon this was afterwards poured cold water, 
vhich stood about two inches above the cloth. The smelted ore 
ran then taken up out of the hearth, with iron ladles, and pour- 
id into the above described mold, so that ten or eleven bars, six 
nches long, were cast each time. As soon as these were taken 
int, the fusion was continued, and the water now and then 
ihanged. That the co|)per was thus cast it) water, was not known 
lefore in Europe, nor that the Japanese copper hence acquires 
ts high color and splendor. At the same time I had the good 
brtuiie to receive, through the influence of my friends the inter- 
ireters, a present of a box, in which was packed up, not only 
wre copper cast in the abovementioned manner, but also speci- 
nens taken from every process that it had gone through, such as 
he crude pyrites with its matrix, the produce of the roasting, 
nd of the first and second smelting. * * * 

" After this we saw a quantity of cast copper, t\oI oiA'^ *vc\ \\\^ 
bovemeatJoued form of barSf as it is sold to the DwXcYi ^xkdiCIVvv 
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nese, but also cast in larger and smaller, round and square, thick- 
er and thinner, pieces, for other purposes, according as they may 
be wanted for the fabrication of kettles, pans, and other utensils." 
The copper exported by the Dutch is. according to Thunberg, 
packed in long wooden boxes each containing one pecul. A car^ 
go consists of six or seven thousand chests. The bars, he says, 
"are six inches long, and a finger thick, flat on one side, and con- 
vex on the other, and of a fine bright color. Each bar weighs 
about one third of a pound." One of the bars now lies before us. 
It is nine inches long, tlat on one side and convex on the other, 
the upper side much blistered, of a dark carmine color, and 
weighs 11 taels, 3 mace, and 8 candareens, or 15-12 oz. avoi^ 
dupois. 



Art. XXIV. — Caricography ; by Prof. C. Dewet. 

(Appendix, continued from yoL vi, 2nd ser., p. 246.) 

No. 237. Carex ignota, Dew. 

Spicis distinctis; spica slaminifera unica gracilis longo-pedun- 
culata sqnamo-bracleata cum sqnamis oblongis obovatis subob- 
tusis; pistilliferis ternis oblongis laxifloris erectis exserto-p)ednn- 
ciilatis foliaceo-bracteatis, inferiore longo-pednnculata ; fructibiis 
trisligmaticis elliptico-triquetris utrinque teretibus alternis sub- 
con ico-rostratis ore integris subrecurvis, squama ovata acuta ciis- 
pidata membranacea jiaulo longioribns; culmis foliisque subpu- 
bescentibns. 

Culm 18-24 inches high, erect, rather slender, triquetrous, 
leafy towards the root ; leaves short and lanceolate, striate ; bracts 
sheathing, leafy, shorter than culm and enclosing the peduncle 
of the up|)er pistillate spike ; staminate spike single, erect, exsert- 
ed from the upper sheath, with oblong or obovate obtusish scales; 
pistillate spikes three oblong, filiform, erect, loose-flowered, the 
two lower long pedunculate, and all sheathed ; stigmas three; fniit 
elliptic-triquetrous, tapering to both ends, conic-rostrate, slightly 
recurved at apex, with orifice entire, alternate and smooth; pistil- 
late scale ovate, acute and cuspidate, shorter than the fruit ; culm, 
leaves, and sheaths, slightly pubescent, pale green. 

From Louisiana through Dr. Sartwell., and a few years since it 
came to me from Dr. Hale of the same state. It resembles 
slightly C. artreps, but the fruit is much longer and more conic, 
and appears a distinct species. 

No. 238. C. vulpiva, L., Schk., No. 23, Tab. C, fig. 10. 

Spica decomposita, saepe ramosa; spicis distigmaticis ovatis 

obtnsis coarctatis densis supeme stamiuiferis, interdum sparsis 

i/irerrnptisque ; fructibus ovalis a.i^\e^ V&te^^\3i&^^^^\c^l«^x^^du^e^ 
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liBlilHis bideDtatis margine sabacabris, aquamam ovatam acatam 
Mbpaolo aupwandbua. 

- Oulm 1-3 feet high, erect, wide-triquetrous and acute on edges, 
MnfttinrHBS small and slender and with a few scattered spikelets ; 
lavoe lanceolate and rough on the edges, subradical ; spike often 
long and large and more than decompound with densely aggrega- 
lad spikelets, staminate above ; fruit ovate, broadish, tapering into a 
haak, two4oothed, sabscabrous on the margin ; stigmas two ; pis- 
ifllaie scale ovate acute, narrower and a little shorter than the fruit. 

A well known species over Europe, and very different, though 
waembling our C sA^pala, Muh. ; but it was not detect^ in our 
Mmtry till a few years since by Mr. Sullivant in Ohio, and later 
vj Dr. Head and Dr. Yasey in distant localities in Illinois. 

No. 239. C. 9cabriar, Sartwell in Uteris. 

Spica composita vel decomposita arete ramosa, interdum non 
MDoea; spiculis ovatis parvis dense aggregatis raro bracteatis 
npeme staminiferis ; fructibus distigmaticis latis convezis rostra- 
M bidentatis margine perscabris serrulatis, squama ovata acuta 
fix duplo longioribus; ibliis culmisque margine perscabris. 

Calm two feet high, erect, stiff, rather slender for its height, 
aqoetrous, very scabrous on the edges, leafy on the culm towards 
li^ root ; leaves linear, flat, striate, sometimes long as the culm, 
ddirous on the edges, long acute ; spike compound, sometimes 
niemipted, two inches or more long, and oftener decompound 
vith many dense spikelets on the branches below and dense also 
Awards the apex of the spikelets ; stigmas two; fruit broad ovate, 
soDvez, rostiate, bidentate, on the mai^in serrulate; pistillate 
ode ovate, acute, less than the fruit and about half as long ; the 
met scale under the spikelets ovate, cuspidate, surpassing the 
knit ; plant rather dark green. 

Found by Dr. Sartwell near Penn Yan some years ago, but not 
Ulennined till lately ; it may possibly be the true C. vu^noideu, 
ijL, to which has been credited C. muUiJlara, Muh. It differs 
midi from the latter, but is nearer C. setacea, Dew., which is 
dauly distinct from both. It has not been confounded with 
3. nmlii/loraj and the absence of the setaceous bracts, as well as 
iCher characters, separates it from C. setacea. It is far different 
lom C vulpina. L. 

No. 240. C. pkUyphyUa, Carey. 

Spica staminifera unica subclavata brevi-pedunculata cum squa- 
Diaoblongisacmis, pistilliferis temisgracilibus paucifloris(3-6)ex- 
mte pedunculatis folioso-bracteatis laxifloris erectis ; fructibus iris- 
igmoHeis ovatis utrinque acutis triquetris ore integris apice subre- 
»rris, sqoamam ovatam acutam vel aristatam muUo sa^raxkUb\A\ 
salmis dematn mibpmstratiSf et foliis radicalibus pax\]i\^ ueri wa. 

SMaxmaBUM^ Vol VIII, No. 24.— Nov., 1849. 412> 
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Calm 3-8 inches high, erect, triqoetrons, at length neariy 
prostrate with sheathing leafy bracts shorter than the calm, and 
with broad radical leaves distinctly three-nerved : staminate apks 
clubform, short, short-pedunculate, with oblong acute scales ; pis- 
tillate spikes two, or three often, few and loose-flowered, ezsertly 
pedunculate a little, and a little shorter than the leaf of the bract; 
stigmas three ; fruit ovate triquetrous, smooth and nerved, acuts 
at apex and turned slightly one side ; pistillate scale ovate, acute or 
cuspidate, white on edge, shorter than the fruit; leaves pale green. 

Open woods over the country, but has been placed und^r C 
plantaginea and C ancq)s. By Muh. both these were blended 
together, though far different. By Schk. they were only half 
distinguished, as he placed the wide leafed C anceps under C* 
plantaginea^ while be gives a correct figure of the latter on Tab. 
U, fig. 70, and of the former (C anceps) on Tab. Kkkk, fig. 
196, and of the narrow leafed C. anceps on Tab. PfT, fig. 1%, 
as they have been for years understood. These two need to be 
separated ; and T propose to call the wide leafed C anceps^ C. 
patulifolia^ leaving to the narrow leafed its proper name as descri- 
bed by Schk., and not confounding it with C. conoidea^ Muh., 
the C blanda, Dewey. 

C platfjphylla was properly separated by Mr. Carey and pub- 
lished in Prof. Gray's Botany of the Northern States, and placed 
in the section with C. plantaginea, Lam., and C. Careyana, Dew. 

Note. — C alopecoidea, Tuckerman, var. sparsi-spicata, Dew., 
has scattered spikclets, forming a compound spike three inches 
long, and not an aggi-egated head of spikelets. 

In Washington, Mich. — Dr, Cooley. 

C intermedia. Good., is found by Dr. Geo. Yasey in Ring- 
wood, 111. 

C. famea, Muh., has been found abundantly by Mr. Olney iu 
Cumberland, R. I. 



Art. XXV. — On the Diurnal Variations in the Declination 9f 
the Magnetic Needle, and in the Intensities of the Horizontal 
and Vertical Magnetic Forces ; by William A. Norton, Pro- 
fessor of Mathematics and Natural Philosophy in Delawaro 
College. 

(Continued from p. 220.) 

We have seen in a former part of the present paper, that the 

secondary nocturnal variations of the horizontal magnetic inten* 

sity of a place, correspond, in respect to time and direction, with 

the deviations in the nocturnal loss of temperature from uniform* 

ity, and that the cause of these deviations is therefore, in all prob- 

ability f eitiier identical with or c\ose\'U teVeX^ vo >2ci% ^:»xy^ ^C ih« 
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ariations in question. It follows therefore from the conclusions 
rhich have just been obtained, that the probable cause of the 
Bcondary variations of the horizontal force is to be found in the 
arying quantities of dew deposited at night ; from one hour to 
nether, and from one season to another. It is to be observed, 
owever, that it is not essential that the unequal losses of tern per- 
ture at night should be attributable entirely to the thermal influ- 
Dce of dew, to enable us to draw this inference. We have seen 
lat the results of observation and experiment conduct us to the 
onclusion that the tendency of this influence is to produce the 
lequalities which have been under consideration. This fur- 
ishes sufficient ground for the inference ; but if the entire amount 
f the inequalities of the decrease of temperature be not due to 
[lis influence, there is room to doubt whether the secondary vari- 
tions of the horizontal force might not be attributable to the 
ction of the other unknown cause or causes tending to produce 
nequal variations of temperature at night. In this event also, 
1 estimating the eSect of the dew upon the horizontal force, 
re could not be positively certain that the entire variations of 
smperature at night were attended by corresponding variations in 
lie amount of heat in the stratum of variable temperature below 
lie earth's surface : unless, at least, it should be admitted that 
[le unknown cause must consist in some relation or phenomenon 
xternal to this stratum. 

Having thus arrived, inductively, at the probable cause of the 
BCondary nocturnal variations of the horizontal force, let us see 
low it applies itself to the detailed explanation of these variations. 
t is abundantly evident, from what has gone before, that the 
ontinual accumulation of dew, or condensed vapor, at the earth's 
iirface from evening till morning, must tend to diminish the rate 
f decrease of the horizontal force ; and that the increase in the 
uantity of dew that falls, from hour to hour, must tend to make 
his diminution greater and greater, and that it is not improbable 
liat towards morning the eflect of the increased quantities of 
ew may prevail over the eflect of the loss of heat, and thus that 
he horizontal force may begin to increase. (See the July 
lo. of this Journal, p. 40, figs. I to 5.) The actual variations of 
he horizontal force, it will be observed, are the result of two 
ntagonistic causes: the tendency of the uniform loss of heat, 
rom radiation, is to make the horizontal force decrease uniformly 
uring the night ; the tendency of the dew is to augment this 
3rce, but it acts unequally, producing the greatest eflTect towards 
lorning, when it ordinarily prevails over the other cause. The 
ew tends to augment the horizontal force in two ways; by fnr- 
lishing a certain amount of heat to the earth, and thusdiminish- 
ng the loss of heat, and by adding to the amount of magaeUc 
natter at the earth's surface. The joint effect ot vYv^*^ V'vq 
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opposing causes should be different in different seasons. From 
the veraal to the autumnal equinox, the dew is less in amoont 
and the nocturnal fall of temperature is greater, and therefore the 
height of the morning maximum of horizontal force ought to be 
less, than from the autumnal to the vernal equinox — a cooelusioii 
which accords with fact. (See as above.) 

To obtain a theoretical estimate of the relative height of this 
maximum in these two periods, we have only to seek for lbs 
amount of the diminution of the horizontal force dnring tbs 
night, that would result from radiation alone, and then allow Cat 
the proportionate effect of the dew, both thermal and directly 
magnetic. Now it appears, on an examination of the curves ex 
the daily variation of horizontal force, that the diminutioD of the 
horizontal force at sundown, which must be chiefly due to ndia> 
tion, is about one-half of one of the division-spaces in the dia- 
gram : according to this, the tendency of the radiation is to dimin- 
ish the horizontal force, during a night of twelve hoars, (from S 
p. M. to 5 A. M.,) the amount of six of these spaces. We have 
obtained for the proportionate amounts of dew on a single night 
during the two periods above mentioned 0>°'024, and O^-OL 
These numbers bear to each other the ratio of 6 to 10, or 3 to & 
Now, the curves of the daily variations of the horizontal force for 
the middle quarters of the year show that during these periods 
the morning maximum is about one division and a half below 
the evening maximum. According to this the tendency of the 
entire effect of the dew must then be to increase the horizontal 
force Ai divisions. Increasing this number in the proportion of 
10 to 6, we have for the effect of dew during the first and last 
quarters of the civil year, (or from the autumnal to the vernal 
equinox,) 7^ divisions: which makes the morning 1} divisions 
higher than the evening maximum. This is a close approxima- 
tion to the actual state of the case, as shown by the curves. The 
effect of the dew is partly attributable to the heat evolved, dimin- 
ishing the loss of heat and of surface temperature, and partly to 
the direct magnetic action of the dew. If the continual diminu- 
tion ill the loss of temperature at night, from hour to hour, could 
be partially attributed to any other external cause, the effect of 
the dew in augmenting the horizontal force would only have to 
be diminished in the same proportion. 

It remains for us now to consider the secondary variations of 
the horizontal force which occur during the forenoon. We have 
already seen that the horizontal force decreases from 4 or 5 ▲. m. 
to 10 A. M., although the temperature increases; and have attribu- 
ted this fact to the evaporation of the dew and rain that fall 
during the night This explanation involves the supposition that, 
in the average of months, the amount of the evaporation is 
greatest early iu the day. TYkaX \!tiY& Sa iesi&^ >k% case may be 
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infemd from the following considerations. In the first place the 
dew deposited at night is evaporated during the morning hours. 
la the next place the greater part' of the evaporation of the rain 
that fidls dnnng the night and the latter part of the day, will have 
phce during the forenoon of the following day ; except when the 
nin is a heavy one, or the ground was previously quite wet, in 
which case, in the same slate of the sky, the evaporation will be 
moet abundant during the warmest part of the day. The average 
MDOiiDt of rain that fidls during a single night is considerably 
greater than the average amount of dew. The average quantities 
of rain that fell during the different quarters of the year, at Phil- 
adelphia, according to the observations for the years 1842-3-4, 
vary from five inches to sixteen inches, which is equivalent to from 
0>»-U3 to 0>*-09 (nearly) in a single night. It is to be expected, 
therefore, that, if the morning d^rease of the horizontal force be 
naily attributable to evaporation, there will be variations in the 
amount of the decrease connected with the variations in the 
quantity of rain. That such a connection really exists will be 
Bmnifeat on consulting the following table, showing the quan- 
tities of rain, and the average decrease of the horizontal force for 
the different quartere of the years 1842-3-4. 





1841 


1843. 1 


1844. 1 


Un. 


rOfC6. 


Umin. 


Forc0. 


Rain. 


Force. 


ItttQutfCar, 
Sd - 

sd - 

4lh " 


6-8 

11-4 
7-8 


8 

4 

6^75 

8-76 


10^8 

15-7 

8^7 


8^6 
4-75 
2 


7-8 
8*2 
10-8 
8 


2 

2-6 
86 
8 



The following table of averages will make the connection in 
question still more evident. 





Rain. 


Katiot. 


Force. 


RaUoa. 


Itt Qoftrter, 


68 

8-7 

12-6 

8-2 


18 
1-45 
•66 


2-6 
8*26 
4-66 
2-92 


1-28 

1-48 

•68 


2d • ...; 


Sd « 


4th « 



The correspondence between the ratios is remarkably close, 
and would seem to indicate that, in the average of years, the 
diminution of the horizontal force in the morning is mainly due 
to the evaporation of the water that has fallen in rain and is but 
slightly effected by the variations in the rise of temperature, and 
in the amount of dew. 

Diurnal Variations of the Vertical Magnetic Intensity. 

According to our general theory the vertical intensity is propor- 
tional to the difference of temperature of two places situated at 
equal distances to the north and south of the station of the needle, 
and on a line perpendicular to the isogeothermal line. We ha.v« 
then to engnire whether the diurnal variatious oi xYk^ n^xXSks^'vcl- 
ieaaiiy are proptMional to the diurnal y aiiationa oi iXv<^ Q^^tkok.^ 



35i 



Wm. A. Norton on ilu 



ef temperature of two ]daces thus situated. The theory ttricdy 
requires that the differeuce between the average temperatures, at 
any time, of the ground near the surface should be taken, but 
there ia little reason to doubt that the laws of the variations of 
this diderence, at any one season, will be very nearly the same 
as of the variations of the diflerence of surface lempeiatutei. 
Whatever errors may result from taking the latter diflerence in- 
stead of the former will probably be simidy errors of quantity. 

Although I am not in possession of the jxecise data demanded 
for a minute prosecution of the present inquiry, still the meteor- 
ological observations made at Philadelphia and Washington will 
furnish differences of temperature, which will doubtless, in the 
average for weeks and months, differ little from the differences 
demanded. Let us then compare the curves showing the mean 
diurnal variations of the vertical intensity for the different quarters 
of any one year, 1841 for example, with the curves showing the 
mean diurnal variations of the difference of temperature of Wash- 
ington and Philadelphia for the same periods of lime. (See figs. 
13 to 20.) On examining these curves it will be seen that the 
maximum of vertical intensity, at all seasons of the year, is nut 
far from the hour of maximum daily temperature (between noon 
and 4 r. K. ) and the minimum toward midnight, and that the 
same is true of the differences of temperature. The curves of 
vertical intensity, for the other years, conform to the same general 
law, and the calculations of difference of temperature, so far as 
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they have beeo carried, serve only to confinn the conclusion that 
it is a general law that the difference of temperature, like the 
rartical intensity, is greatest between the Lours of noon and 4 r. h., 
ind least about midnight. I conclude, therefore, that the diurnal 
rariaticMW of the rerfi'cal intensity must be at \ea&t. &Q\ic^iun».\.^'^ 
iropoKioiHi/ to tbs diuroal variations of diSeronce ol \eYa\{e.'n^\a«. 
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If DOW we compare the cnnres of vertical inteniiity for the dif- 
ferent quarters of the year 1841, and other years, we find that the 
variations are generally less for the first and last than for the ochsr 
two quarters of the year. But, so far as the calculations of differ- 
ence of temperature have been made, there does not appear to be 
an equal proportionate difference in the curves of difference of 
temperature. It is barely possible that this apparent discrepancy 
may be attributable to the fact that the data are not precisely 
those which the theory calls for, and that the variations of the 
vertical force are really the joint effect of the variations of the 
difference of temperature of all places situated on lines drawn 
through the station of the needle and at equal distances from this 
station ; but, in all probability the principal cause is to be sought 
elsewhere. The first inquiry that naturally arises is whether it 
may not be found in the fact that, instead of taking the difference 
between the temperatures at the earth's surfacey we should take 
the difference between the average temperatures of the stratnm 
just below the surface, which is subject to a daily variation of 
temperature. In fact it is easy to see that if we make this cor- 
rection, the vertical force ought to be less for the same difference 
of temperature, during the cold than during the warm months; 
for, the daily variation of temperature being then less, the stra- 
tum of sensible daily variation of temperature will be of less 
thickness. The freezing and thawing which take place in the 
colder months will also have the effect to diminish this thickness; 
since when the earth freezes at night sensible heat will be given 
out, which will make the cooling less than it otherwise would 
be, and when it thaws during the day sensible heat will be ab- 
sorbed, which will have the effect to diminish the rise of tem- 
perature, and these effects are not confined to the surface of the 
earth, but extend to a certain depth below it. The rising and 
falling of vapor during the twenty-four hours will have little or no 
sensible effect upon the intensity of the vertical force, (unless we 
sup[X)se that the vapor acts magnetically only when it is in con- 
tact with the earth's surface,) since it is chiefly the matter at a 
distance that is concerned in the vertical action upon the needle, 
and the tangential force of any particle of matter thus situated 
will he sensibly vertical for considerable distances both above and 
below the needle. The evaporation which has place during the 
day, and the deposition of dew during the night can have then 
(except upon the above supposition) little or no sensible effect 
upon the intensity of the vertical force, in any other way than 
by the heat evolved and absorbed ; and this has already been 
tacitly allowed for, for the actual difference of temperature de- 
pends upon the deposition of dew and the evaporation, as well as 
upon the heating power of the sun and the radiation into space 
mad the atmosphere. 
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Whether the variations in the thickness of the stratum of daily 
variations of temperature are sufficient to make the discrepancy 
above noticed, entirely disappear, must be left for future conside- 
ration. In fact, it will doubtless be necessary to have recourse to 
direct observations before this question can be definitively settled, 
and a complete explanation of all the details of the variations of 
the verticaJ intensity made out with certainty. 

A farther investigation reveals the existence of other small 
discrepancies. These are exhibited to the eye in figs. 21 to 24, 

Curres of Mean Diomal Vaimtioin of Vertical Force and Diffierence of Temperature. 

Fig. 21. Jaa, Feb. and March, 1842. 




April, Maj and June, 1841. 
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Fig. 28. 
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July, Aug. and Sept., 1841. 
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Fig. 24. 
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Oct, Nov. and Dec, 1841. 
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in which fhe dotted lines rej^retebt the aiMiial varntibiie tf ihi 
Tertical force, and the full lines' the tviatioDS as d e du c ed fioai 
the theory that they are proportional to the variationa of the dif^ 
feience of temperatore. On examining these fibres H wfllbs 
seen that there is some cause in opemtion, making the-Teftittl 
fbrce to decrease more rapidly in the afternoon nnttl "S p. ift, 
than the difference of temperature, and to decrease leSi npidlf 
or to increase from 8 p. m. to midnight. It will be eaen tko 
that in the Spring the vertical force increases less rapidly than-ths 
difference of temperature during the latter part of the ti^ht, and 
more rapidly during the forenoon ; and that during the latter hslf 
of the year the reverse is true. It is observable also that thsss 
discrepancies are greatest in amount during the first half of ths 
year ; that they lie continually in the same direction during ths 
first half of the year, and also continually in the same dirsetibo 
during the other half of the year. As to their origin, they aHf 
be purely accidental, for the locality, or for the time ; or tbsy 
may arise from the fact that the variations of the difference of 
temperature between Washington and Philadelphia do not repre* 
sent with exactness the variations of the vertical force, since 
these depend upon the variations of the differences of tempera- 
ture of all points of the earth's surface, situated within a certain 
distance of the station of the needle. It would, at all events, be 
premature to enquire after some secondary physical cause tending 
to produce these effects, after so partial an examination of the 
facts. 

The curves shown by the full lines in figs. 21 to 24, were 
constructed npon different scales, obtained by assuming that, for 
each quarter of the year, the variation of the differences of tem- 
perature from ifi to 12^ be represented by the line which repre- 
sents in figs. 13 to 16, the variation of the vertical force duriog 
the same interval. The coincidence of the full and dotted lines 
at 0^ and 12^ is a necessary consequence of this assumption. 

Diurnal Variations of the Declination, 

The general theory is, that the needle is nearly perpendicular 
to the isogeothernial line — that is, that the mean position of the 
needle is at right angles to the ideal line passing through those 
places which have the same mean annual temperature. But, in 
general, the true and mean temperature are different to a certain 
depth in the ground. There is a stratum of about 60 feet ia 
depth which slowly varies in temperature from one season to 
another, and a portion of this stratum, of the depth of some three 
feet, which varies in temperature during the day. If we consider 
the action of this latter stratum by itself, agreeably to our gene- 
ra/ theory, its tendency at any moment will be to place the needle 
at right angles to the \'me contvwiUT\% x)fta \ovo»i^\«iTfc \feft are^ 
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age lemperauiie of this stratum is the sarae. But we have seen 
in the course of the present investigation, that the magnetic ac- 
tion of the stratum subject to daily variation of temperature, is 
not proportional to the temperature simply, — that it is dependent 
upon the evaporation of moisture and the deposition of dew. 
Whatever may be our explanation of the effect of dew and evap- 
oration, the diurnal variations of the magnetic force of a parti- 
cle at any place may be regarded with but little probable error, 
OS proportional to the diumal variations of the horizontal magnetic 
force there ; and the tendency of these variations will be to give 
the needle an oscillatory movement corresponding to the contin- 
ually shifting line traced through the points where that portion of 
the horizontal force which is due to the action of the daily stra- 
tum is the same. For (he tendency of the magnetic action of 
this stratum, at any moment, will be to set the needle at right 
angles to this line; which may be regarded as identical with the 
line of equal molecular magnetic force. 

Having presented these theoretical considerations, let us glance 
at ftome of the results of observation. Fig. 25 shows the mean 

Ouire showing the Mvan Dtumul Viiriutinn" if the Derlinntion. for tbe jear 1S44.* 
, Fii;. !S. 
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diurnal variations of the declination, for the year 1844. The 
curves for the ditferent quarters of the year are of the same form, 
and agree also with the curve for the year, or very nearly so, in 

• TTie obserratioiw of Jedinafiim, (nnd tlie mme \a true of (lie obwrvotinns of hor- 
iifmtal force >nd Tcrtirai forcv.) rcre made about 20m. after the Olwervatory bouta, 
but »■ our inqiuiiea iiuiinl^ relale lu tbe lava of the TOriutioiu. this tact nuij In 
diio^nnltHl without maternl eimr. 
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die pontions of the makiina aiid miniiDiL If fig. 15 be omumbI 
with the curve of the mean daily variatioD rf the batiia M 
force, (see fig. 3^ p. 40, in the July number of this J<raniBl,)lt 
will be obeenred that the maxima and minima of the ftmer aft 
neBuriy midway between the maxima and minima of the kMk 
Thus, the morning maximum of the horiionlBl foiM m wi S 
A. K., and the minimum at 10 a. n.— ^md the morning uiri^- 
roum of declination is from 7 to 8 a. v.: ajg;ain, the-eveoinp 
maximum of horizontal fiirce is at about 3 p. k., and the princi- 
pal maximum of declination is at 1 K m., neaily midwtty !»• 
tween this and the morning minimum of horizontal force (al 10 
A. m). The morning maximum of declination (at 2 A. m.) is 
also neariy midway between the evening minimum of hbriioatd 
fiMce (about midnight), and the morning maximum of the sans 
(at 6 A. M ). There is a small deviation from this general law m 
the case of the evening minimum of declination, which oeisois 
some two hours later than the middle point of time belwestt 
the evening maximum and miniihum of horizontal force. Bs> 
sides these relations between the maxima and minima of the two 
curves, it may be seen that there are points of inflexion in the 
curves of the horizontal force near the epochs of the maxima 
and minima of the declination ; and accordingly that when the 
curve of the horizontal force is concave upwards the declination 
(westerly) is increasing, and when it is convex upwards the dec- 
lination is decreasing. These facts render it highly probable that 
the diurnal variations of the horizontal force and declination are 
linked together by some physical connection, as theory has al- 
ready led us to suppose. 

Let us see whether this theory, besides suggesting the fact 
of such a connection, can also explain the precise connectioo 
which we have now found to subsist. If we recur to the prin- 
ciples already laid down (p. 359), we shall see that the inquiry 
before us leads us, in the first place, to seek for the daily 
changes of position in the line of equal molecular magnetic force. 
If we were to neglect the eflect of dew and evaq)oration, the 
line in question would be very nearly the true isothermal line 
passing through the station of the needle. To simplify the 
matter we will for the present, consider the two as the same. 
Now take some point (B), to the east of the station (A) of the 
needle, situated on the isothermal line traced through A at 5 a. v., 
about the time of minimum temperature : an hour later theae two 
points would not be on the same isothermal line, for the incpvse 
of temperature at B would be greater than at A. (See curve of 
daily variation of temperature.) The isothermal line through A 
would therefore be directed to the north of B. It is obvious that 
this motion of the \80lhennai Ivne toward the north, to the east 
of the station A, wiU conlixiue xmtCi ^^ Sauonomx ^^aas^aca- 
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ture at B, in any short interval of time, becomes the same as at 
A. This will happen at the hour of the most rapid rise of tem- 
perature, or about 9 a. m. After this the hourly increment of 
temperature will be less for B than for A, and the same portion 
of the isothermal line will move southward. This southerly 
movement will continue beyond the time of maximum tempera- 
ture (3 p. M. at Philadelphia), and until the fall of temperature at 
B becomes less rapid than at A. This will happen about 7 p. m. 
It is manifest, from the concave form of the curve of daily varia- 
tion of temperature, during the night, that after this the decrease 
of temperature at B will be continually less than at A, and there- 
fore that the isothermal line will move northward, to the east of 
station A, and southward to the west of it. This motion will 
continue until 5 a. m. ; and beyond this, as we have already seen, 
until towards 9 a. n. In obtaining these results, we have taken 
it for granted that the law and rate of the mean daily variation of 
temperature is the same at B as at A. This doubtless is not 
strictly true, and therefore the epochs of maximum and mini- 
mum of declination should be somewhat different from the times 
above specified. If we neglect this difference, it appears, that on 
the supposition which has been made, the needle would move 
toward the east from 9 a. m. to 7 p. m., and toward the west from 
7 p. m. to 9 A. M. The actual state of things differs from this in 
two or three points; during the last half of this period of west- 
erly movement, or nearly so, there is actually an easterly move- 
ment, and during the first half of this period of easterly move- 
ment ther^ is actually a westerly movement ; and the evening 
minimum occurs generally some two or three hours later, (about 
10 p. M.) These discrepancies, (with the exception of the last, 
which is comparatively trifling,) disappear if we compare the 
curve of declination (fig. 25) with that of horizontal force (fig. 3), 
instead of that of temp(irature, as we should do. If this be done, 
it is found, as we have already seen, that the points of maximum 
variation of the horizontal force, or of inflexion in the curve, fall 
at the epochs of the maximum and minimum of declination. 

To understand the movements, in detail, of the line of equal 
surface magnetic action, upon which the daily horizontal move- 
ments of the needle de|)end, we have only to compare the change 
of the horizontal force during the hour following the time con- 
sidered, with the change that occurs an hour later during the same 
interval of one hour ; for the latter is the change that occurs at a 
place an hour to the east of the station of the needle, cotempo- 
raneously with the change at the station itself. When these two 
changes are equal the line in question is stationary. When they 
are both decrements, if the first is greater than the second, as 
from 8 A. M. to 10 a. m., the line rises, to the eaist. ot xVv^ %\a\\^w^ 
and the needle moves west wardly ; but if it is \esia^ «&ltQCi ^ w.-w.. 



to 8 A. K, the tins movoa towuda the mith and tbs needlaflift* 
mrdly. Wbea the ehai^elara both ioereaMOti, if MM.fintiit 
lew then the second, as from 10 it ■. to.l r. m., thO'line rJene mi[ 
■ the oaedte movw towd the met ; but if it ie gnator than 4t 
sBoond, n from 1 p. m. to 4 p. m., the lioa falls beck,', or towaid 
the eoutb, and the needle moTes towarda the eaat. Whan lb% 
first cbaage b a decremeDt and the ncood an iDcramaiit, aa Ht 
abour 10 L K. and toward nidnight, the line riaea and the motio* 
of the needle ia toward the west; aixl when the first is an incm< 
moot and the second a decrament, as near 3 p. m. and B a. il, Jt 
fallB and the needle moves eastwaid. It appears thamfore tlM 
the needle should more toward the west when the curra of tbe- 
boiiiontal force is concare upwaid, and towaid the eaat whsa 
the same curve is coorez npwaid. The weateriy tnovsmsot 
should then be from 6 A.iLto 1 r. h., and from 7ot8p. ■. loS 
or 3 A. x. ; and the easterly movement from 1 r. n. to 7 or 6 p.k, 
and from 2or3A.iLto8A.iL These results accord with GbM»- 
vatioD, with the single exception, that the time of minimum da- 
elioation is generalijr about two hours later than 8 p. h. 

If we compare the curves of horizontal force for the difieieot 
quarters of the year, we find that, while the points of maxima and 
minima, as well as the points of inflexion, are pretty nearly the 
same for all, the curvatures are in general greater for the two mid- 
dle than for the first and last quarters of the year, and tberefore the 
daily changes of declination should be greater toward the middb 
than toward the beginning or end of the year — a result which 
accords with fact. There appears, however, to be generally 
a more rapid variation of the horizontal force toward midnight, 
during the cold than during the warm months ; which must be 
attended with corresponding differences in the small noctuml 
increase of declination. This result seems also to be in accord- 
ance with fact ; but it would be premature to attempt the detail- 
ed explanation of such minute differences among tbe variations, 
from a limited series of observations made only at the station of 
the needle. A similar remark may be made with respect to 
certain small discrepancies which may be observed, between 
^eory and fact, in relation to the relative amounts of the varia- 
tions at the same hour in the different quarters of any one indi- 
Tidnal year. A theory which furnishes a sufficient explanatioa 
of all the laws deducible from the observations, cannot reasona- 
bly be rejected on the score of small discrepancies in quantity, 
when the observations are much less extended than the theory 
calls for. The precise movements of the line of equal magnetic 
action of the surface stratum upon which the motion of tha 
needle depends, can only be ascertained with certainty by instilu- 
ting special observations at a vactety of places in every diiectioD < 
and at Tarious distances bom ilhb «w:uia. c& ^^k wMdiia. Tbe 
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foregoing results have been obtained by taking it for granted that 
the changes of the molecular magnetic intensity are the same at 
the same hour of local time all around the station of the needle 
as at the station itself; which is doubtless not strictly true. 

It remains for us now to enquire into the amount of the actual 
daily angular movement of the line of equal magnetic action, 
and into the intensity of the disturbing force necessary to the 
production of the amount of movement of the needle which 
actually occurs. Let us, in the first place, regard this line as 
identical with the true isothermal line, and suppose B to be a 
place situated on this line at 5 a. m.* (or thereabouts), and one 
hour, say, to the east of the station A. By a. m. the rise of 
temperature at B will be as much as 2^, on the average, greater 
than at A, and therefore the isothermal line through A will now 
pass through a point (C), to the north of B, where the tempera- 
ture is 2^ less than at B. In the present discussion the station 
A is Philadelphia, and it appears from an examination of the dif- 
ferences of temperature at various hours during the day, between 
Washington and Philadelphia, used in the discussion of the verti- 
cal force, that the difference of latitude of B and C is about equal 
to the difference of latitude of Washington and Philadelphia, or 
about 1^. Taking this result and conceiving the isothermal line 
to be an arc of a great circle, we find, by an easy calculation, 
the displacement of this line from 5 a. m. to 9 a. m. to be about 
3f °. The actual isothermal line, at 9 a. h., will really lie a little 
to the north (as far as C) of the great circle taken for it, since the 
variation of temperature about 9 a. m. is nearly uniform. This 
angle (3}^) is, however, only a part of the daily angular movement 
of the isothermal line toward the north, to the east of A, since, as 
we have already seen (p. 361), this movement begins about 7 p. m. 
and continues until 8 or 9 a. m. The whole movement cannot 
be less than 5^. This calculation proceeds upon the supposition 
that the daily variation of temperature at B is the same as at A, 
but as a matter of fact the change is somewhat greater for A than 
for B; since, as we have seen, the difference of temperature of 
Washington and Philadelphia increases during the forenoon, and 
A is south and west of B. This will have the efiect to diminish 
the rise of the line of equal magnetic force, from 5 a. m. to 9 
A. M., (possibly to 2^) ; but, as the fall of temperature will be 
more rapid after 4 p. m., at A than at B, the westerly movement 
will begin earlier in the evening and attain to a greater amount 
by 5 A. M. than upon the supposition made above. We may lay 
it down then as highly probable that the displacement of the line 
in question cannot be less than 3^. 



♦ The time coiwidored in UiU connection la the local time al Ww «\A.Vv(m K vA ^vi 



If now we take the line of eqml magoecie action, aa it hie 
been accurately defined, by its relations to the horiiontal foiee an 
stead of the temperature, we have to consider the amount «f the 
variation of the horixontal force from the miniQiom fit 10 a* il to 
the time of greatest hourly variation, at 1 p. Xr, and enqoiie how 
fiur to the north of B we must go to obtain a horiiontal force as 
much less than that at B as that at B is greater thaa that at A. 
But we here meet with a diflSculty, inasmuch as the horiaoolri 
forces, so called, at B and C (to the north of B), to be compaied, are 
leally only the portions of the entire horiiontal force, which aie 
due to the action of the variaUe stratum. The diffeience be- 
tween these forces is very much less than that which subaists be* 
tween the actual horiaontal directive forces acting upoa the 
needle, but how much less we have no means as yet of aaoertain- 
ing with any certainty. For this purpose we most know the 
proportion which the force of the variable stratum bears to that 
of the whole magnetic stratum. 

Conjectures might, be made as to the probable vahie of the 
proportion between these forces, but without attempting to enter 
upon such uncertain ground, I will content myself with remark- 
ing that no proportion which, in the light of the investigations 
of this and the previous paper, seems probable, gives movements 
of the line of equal surface magnetic force materially less than 
those of the isothermal line, above determined. 

As to the question of the intensity of the disturbing force 
which produces the diurnal variations of declination, it is, in the 
first place to be observed, that that portion of the horizontal fone, 
which is due to the action of the variable stratum, is entirely 
effective in displacing the needle in a direction toward the pe^ 

Gmdicular to the line of equal magnetic action of this stratum, 
ow it appears, upon calculation, that this force must be as much 
as thirty times its daily variation, in the summer, to produce upon 
the supposition of a displacement of this line to the amount of 
6^, a change of declination amounting to 12^ 






Abt. XXYI. — Chemical ETaminatum of the Water of the TVs- 
carora Sour Spring, and of some other Mineral Waters of 
Western Canada ; by T. S. Hunt, Chemist and Mineralogist 
to the Geological Commission of Canada. 

In the autumn of 1847, 1 visited in the discharge of my duties, 
a portion of the province which lies to the west of Lake Onta- 
rio, and while there, collected several mineral waters, some of 
which have proved of unusual interest The results of my esr 
aminations appear in our report ^sented to his excellency the 
Earl of Elgin, Goveraor-genetdL ol \)cu& ^^^tsTfion^^ tm thi^ 1st of 
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May, 1849 ; from this report the nibjoined analyses are taken. 
Among the waters is the Tuscarora Sour Spring, to which I have 
already ailndedy in a paper read before the Meeting of the Ameri- 
can Association for the Promotion of Science, at its session in 
Philadelphia, in Sept, 1848, and since published in this Journal. 
It is situated in the Indian Reserve, in the County of Wentworth, 
about nine miles south of Brantford, and three miles south of the 
bank of the Grand River. The limestone rock of the region be- 
longs to that formation which is designated by the geologists of 
New York, as the Onondaga Salt Group. The country for some 
distance around is thickly wooded ; but in the immediate vicinity 
of the q)ring is a small clearing, upon a rising ground, on one 
side of which is the spring, in an enclosure some eight or ten rods 
square. In the centre of this, is a hillock six or eight feet high, 
nmde up of the gnarled roots of a pine now partially decayed. 
The whole enclosure is covered with crumbling rotten wood, and 
resembles a tan-heap ; upon digging down eighteen inches, the 
same material was found, apparently derived from the crumbling 
away of the trunk of the once huge pine, whose roots now oc- 
cupy the centre of the enclosure. The whole soil, if it may be 
thus designated, is saturated with acid water, and the mold at the 
top of the hillock, as well as without the enclosure, is strongly 
acid. Near the confines of this region, but in soil still quite sour 
to the taste, several plants were observed growing. They were 
the sheep^s sonel (jRtimer ooetoseUo), the wild strawberry (/^a- 
gana vjr^'njana)) two species of Ruhuz^ the red raspberry (jR. 
slnjgiosiis) and jR. oaiuufensts, besides several mosses, and a fern. 
The more acid parts were devoid of all vegetation. 

The principal spring is at the east side of the stump, and has 
a nmnd basin about eight feet in diameter and four to five feet 
deep; the bottom is soft mud. At the time of my visit (Oct. 
18th) it was filled to within a foot of the brim ; and as the guide 
asBOxed me, unusually full, much fuller indeed than it had been 
five days previous, although no rain had fallen in the interval. 
There is no visible outlet to the basin ; at the centre a constant 
ebullition is going on from the evolution of small bubbles of gas, 
which is found on examination to be carburetted hydrogen. The 
water is slightly turbid and brownish-colored, apparently from the 
surrounding decayed wood, which indeed forms the sides of the 
basiiL It is strongly acid and styptic to the taste, and at the same 
time decidedly sulphurous ; a bright silver coin is readily black- 
ened by the water, and the odor of sulphuretted hydrogen is 
perceived for some distance round the place. 

Within a few feet of this, was another smaller basin, two feet 
in diameter, and having about one foot of water in it ; this was 
evolving gas more copiously than the other, and was somewhat 
more siujmurous to the taste, although not moi^ ^di. \c^ ^^^\ 
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parts of the enclosure were three or four smaller cavities partly 
filled with a water more or less acid, and evolring a small quantity 
of gas. The temperature of the larger spring was 66^ F., that 
of the smaller one 66^ near the surface, but on burying the ther- 
mometer in the soft mud at the bottom it rose to 60-6^. 

A large glass jar was filled with water, and to three bottles into 
which a solution of arsenic had been previously introdaced, were 
added thirty cubic inches of water ; these were then carefoUy 
sealed and transported to the laboratory at Montreal. 

Examination of the Water. — ^The specific gravity was found 
to be 1-005583. A solution of nitrate of silver did not sensibly 
affect it, shewing the absence of chlorine, but salts of baryta produ- 
ced at once a copious precipitate insoluble in any acid, indicating 
that the acid present in the water was the sulphuric ; the usual 
tests applied to the recent water shewed the iron to be in a state 
of proto-salt, a condition indeed necessarily connected with tbe 
presence of sulphuretted hydrogen. When concentrated by evap- 
oration with the addition of a little nitric acid, ammonia gave a 
copious red-brown precipitate, a portion of organic matter in the 
liquid interfered with the perfect precipitation of the iron, and 
hydro-sulphuret of ammonia was consequently added at the same 
time. The precipitate thus obtained after being thoroughly 
washed, was dissolved in hydrochloric acid, then boiled with ni- 
tric acid, filtered and precipitated by ammonia, with the previous 
addition of sal-ammoniac, and again filtered. The transparency 
of the filtrate thus obtained, was not disturbed by hydro-sulphu- 
ret of ammonia, indicating the absence of manganese and other 
metals of this class, including zinc, nickel and cobalt. The pre- 
cipitate was in part soluble in a solution of potash ; the soluble 
portion was alumina, and the residue peroxyd of iron with a lit- 
tle magnesia. The alumina obtained from the alkaline solutioii 
was found to contain traces of phosphoric acid ; by dissolving it 
in hydrochloric acid, adding tartaric acid, ammonia in excess and 
sulphate of magnesia, a slight granular precipitate of ammonio- 
magnesian phosphate was obtained. 

The filtrate from the original precipitate by hydrosulphuret of 
ammonia, gave an abundant precipitate of lime, by oxalate of 
ammonia, and the filtrate from this precipitate yielded, when con- 
centrated and mixed with ammonia and a solution of phosphate 
of soda, a granular precipitate of phosphate of magnesia and am- 
monia. 

Another portion of this filtrate was evaporated to dryness, and 
ignited to expel the ammoniacal salts ; the soluble salts in the res- 
idue were dissolved in water and mixed with a solution of chlorid 
of barium and excess of caustic baryta, and the mixture heated; 
to the filtrate from the \)recip\tate thus obtained, were added ca^ 
donate of ammonia and excesA ol cans^\c ^xfixsi^\i^vsA^hA wbob 
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d and filtered ; the solution was then evaporated to dryness 
jgnited, when a residue of alkaline chlorids was obtained, 
presence of soda was shewn by the peculiar coloc imparted 
te flame of alcohol when it was burned over the salt, and 
chlorid of platinum, a bright yellow precipitate of platino- 
'id of potassium was obtained. 

a water so novel in character, we might be led to expect 
t metal not usually present in mineral springs, and I have 
dtngly given the details of tlie qualitative analysis, to shew 
neasures taken to detect their presence. Arsenic, antimony, 
lead and copper have all been recently detected in diflerent 
ginous waters of Europe, but the presence of free sulphuret- 
lydrogen, which is found in the recent water of the present 
g, is incompatible with their existence in solution, at least 
the small quantity of this gas which it contains, had been 
nposed by exposure to the air. 
00 parts of the water yielded — 

Sulphuric acid, (SO,) . . . 4-6360 

Potash, . . . . . -0329 

Soda, '0219 

Lime, -3192 

Magnesia, *0824 

Alumina, -1400 

P^roxyd of iron, .... -191S 

Phosphoric acid, .... traces. 

ipiesenting the bases as combined with their equivalent of 
loric acid, we have for the composition of 1000 parts of 
rater — 



Sulphate of potash, . . . . 


-06080 


'^ of soda, • • . . 


-05020 


'^ of lime, 


•77520 


" of magnesia, 


•15395 


" of iron, (proto.) . 


-36385 


" of alumina. 


•46811 


Phosphoric acid, . . . . 


traces. 


Sulphuric acid, (SHO J . 


428952 


Water, 


. 993-83837 



100000000 

10 quantity of sulphuretted hydrogen present is small, being 
t one-half of a cubic inch in 200 cubic inches of the water. 
16 question of the origin of this spring presents such dilBcul- 
that I will not attempt to speculate upon it ; the fact that the 
ff issues directly at the roots of a pine not yet wholly de- 
1, is evidence that it has not existed for a veiy ^^^% \|^tv^^ 
at with its present character; for as iX bas boeiit&tGL^XL^^'G^^ 
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vegetable life einsts for some distance around the place. Under 
the ordinary atmospheric inflnences, I should suppose thirty or 
forty years would l^ required to produce the state of decay which 
the pine exhibits, although both suljdiuric acid and the milphates 
of iron and alumina are powerful antiseptics, and would consid«^ 
ably retard the progress of decay. Apart from any consideratioii 
of this kind, there is not wanting evidence that the waters of the 
spring have materially changed their character within two or 
three years. In April, 1846, Professor Croft, of King's College, 
Toronto, published in the British North American Journal an 
account of the spring he had obtained from some one who had 
visited it, with a partial analysis of the water, such as he had 
been able to execute upon the specimen in his possession. He 
found in one pint (7680 grains)— 

Sulphuric acid, (average of three determinations,) 22-425 grs. 

Peroxyd of iron, 3*960 " 

Magnesia, 1-684 '' 

Lime, 3-686 « 

No experiments were made to detect the presence of alkalies, 
nor was alumina sought for ; it is probable that the alumina 
is included in the weight of the peroxyd of iron. The specific 
gravity was found by Professor Croft to be 1-0038. 

For comparison I have reduced Professor Croft's results to the 
same standard as my own, and give them for 1000 parts; he 
found the iron as a per-salt, probably from the effect of exposure 
to the air. I have calculated that obtained by myself, as peroxyd, 
and added to it the alumina — 

Croft HanL 

Sulphuric acid, . . . 29069 4*6350 



Potash, 
Soda, 
Lime, 
Magnesia, 



•0329 
•0219 



•4798 -3192 

•2036 -0524 

Peroxyd of iron and alumina, -5148 -3315 

The water examined by Professor Croft contained much less 
foreign matter than that collected by myself, being in fact more 
dilute. The sum of the ingredients determined in the former is 
4-1051 parts, and in the latter 5-3281 parts in lOuO. In the fo^ 
mer, the siun of the bases is to the amount of acid, as 412 : 1000, 
and in the latter as 152 : 1000. The difference in the comparative 
quantity of sulphuric acid in the two, may be attributed to the 
dilution by surface water, but the great change in the proportion 
of the bases to the acid, indicates some change in the internal 
economy of the spring. The nature and causes of this change 
with their probable coivuectvotv with the gypsum deposits, and 

some of the geological pYieivoTaetiaL ol \k<& xn^^^ssi^ Yoky ^ ^Inady 

been discussed in the paper above tefeofi^XA* 
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Since the publication of my report, I have reeeiyed a specimen 
n singnlar water from a spring near Chippewa on the Niagara 
▼er, a few miles above the Fa&s. It is quite as acid to the taste 
that of Tuscarora, and contains like it, salts of iron, alumina, 
IB and magnesia in laige quantity ; the amount of sulphur- 
ed hydrc^n in solution, appears to be very considerable. The 
1 for some distance around the spring is described as being 
ititute of vegetation and of a reddish-brown color, which seems 
)bably to be due, like that of the Tuscarora, to decaying veg- 
ible matter which undergoes under these circumstances a some- 
lat peculiar change. 

CharhUemUe Sulphur l^pring. 

This interesting mineral spring is situated a few miles from 
ft Dover on Lake Erie ; it is near the township of Simcoe, 
d on the third lot of the twelfth range of Charlotteville. It 
B8 near the bank of a small stream which turns a mill. About 
alve feet above the level of the creek, is a depression five or six 
rt deep, forming a natural basin about one rod in width and four 
b in length, from N.E. to S.W. ; it is oval in form, broader at 
I S.W. end, near which the sping rises. At the other end, the 
no discharges itself by a little rivulet into the adjoining creek. 
le depth of the water at the time when' I visited it, was from 
B to two feet, and the dischat^e, as it formed a little cascade 
fore entering the creek, was roughly determined to be about 
gallons per minute. Its temperature, as observed on the mom- 
( of the 19th October, when the air was 26^ P., was found to 
46^, while that of the creek was 49^. 

The water rises gently through several apertures in the soft 
id of the bottom, occasionally accompanied by bubbles of gas. 
a still day the surface, with the exception of a small area about 
> source, is coated with a film of sulphur, which also covers 
i bottom of the basin. Leaves and sticks near the outlet, are 
ind thickly incrusted with the same substance, or rather with 
nixture of sulphur and carbonate of lime. The proprietor of 
^ spring informed me that he was in the habit of gathering the 
Mtance thus deposited, and burning it under his bee-hives for 
I purpose of stupefying the insects while extracting the honey, 
haps the only economical application which can be made of 
) sulphur itself. 

The specific gravity of the water is 1*002712 ; it is limpid and 
irkling, its odor strongly sulphurous, and its taste pungent, 
th something like sweetness, leaving an impression of warmth 
the mouth for some time. When mixed with a solution of 
orid of arsenic, it becomes quite opaque from the precipita- 
1 of yellow sulphuret of arsenic. A qualitative examiuoivo^ 
iwed besides, the presence of chlorids and sw\^W\.<&*^^^^\^\«t 
sige quantities; the bases were potash, soda^ Yan!&^\£i»sQ[^>a^ 
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with traces of alumina and iron ; a large portion of the lime and 
magnesia were not precipitated by boiling. The carbonic acid 
was determined by the aid of chtorid of calcium and ammonia. 
For the sulphuretted hydrogen, three bottles were prepared by 
adding a solution of chlorid of arsenic; to each of these was 
added 30 cubic inches of the water ; the whole was then agitated 
end allowed to stand a few minutes to permit the escape of car- 
bonic acid, after which the bottles were carefully corked and 
sealed. This was done at the spring, and the bottles were then 
transported to the laboratory. When they were opened, the 
precipitate was collected on carefully weighed filters, dried at 
212° F., and weighed. Its puiuiy was determined by its com- 
plete solution in ammonia. From the average of these three, the 
weights closely agreeing, the amount of the sniphuretted hydro- 
gen was calculated to be ■17763 parts to 1000 by weight, or 116 
cubic inches to 100 cubic inches of the water. 

To determine the state in which the sulphur existed, a portion 
of the water was digested for some time with pure magnesia and 
then boiled, carefully excluding the air; sulphuretted hydrogen 
was abundantly evolved, and after a few minutes not a trace of 
Bulphiiret could be detected in the liquid. This shews the sulphur 
to exist as sulphuretted hydrogen, and not as a fixed sulphureL 

The amount of carbonic acid in the water was fouud to equal 
■273 parts in 1000 of the water by weight. 
1000 parts of the water gave — 

Sulphuric acid, .... 1-22939 

Chlorine, -06478 

Potash, -02760 

Soda, -20586 

Lime, -64484 

Magnesia, -19436 

Carbonic acid, -27300 

Sulphuretted hydrogen, . . -17763 

These may be combined to give the following composition for 
1000 parts : — 

Sulphate of potash, .... -0S1O3 

" of soda, 
" of lime, 
" of magnesia, 

Chlorid of magnesium, . 
Carbonate of lime, . 
" of magnesia, 

" of iron, 
Sulphuretted hydrogen, . 
Carbonic acid, 
Water, 



■47182 
112070 
■43510 
-08783 
■30500 
-01798 
traces. 
■17763 
-16360 
99717341 

Amount of solid naXUX by caX6Bi«actt»^-*aW& ^pis&,. 
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lie peculiarity of this water is the nnexampled quantity of 
huretted hydrogen it contaius. The strongest of the cel- 
led Harrowgate Springs yields but 14 cubic inches of sul- 
"etted hydrogen gas to the gallon, while the Charlotteville 
aios in the same measure 26 8 cubic inches. 

Ancaster Saline Spring. 

his spring, which is known to the inhabitants as a Salt Well, 
K)ut two miles west of the village of Ancaster, on the land of 
Robert Heslop. A well was sunk some years since, to the 
h of thirty feet ; and during the war of 1813-15, it is said a 
jderable quantity of salt was manufactured from it in a nide 
. The water rises nearly to the surface, and at times a stream 
lid to flow from it ; no outlet is visible, yet the spring, as I 
told by the proprietor, fills up rapidly when the water is dip- 
out. The temperature was found to be the same as that of 
ighboring fresh spring, 48^ F. ; no evolution of gas is percep- 
. The water is intensely bitter and saline to the taste ; by 
og, a minute quantity of carbonate of lime is deposited, and 
iquid contains chlorine, bromine, sulphuric acid, with potas- 
I, sodium, calcium and magnesium. The specific gravity is 
91. 
KK) parts of water yielded — 

Chlorine, 20-2181 

Bromine, -0891 

Sulphuric acid, (SO,) . . . -4570 

Soda, 9-4620 

Potash, -0580 

Lime, 6-6916 

Magnesia, 20990 

hese may be combined to give the following composition for 
I ports of the water : — 

Chlorid of sodium, .... 17-82800 



" of potassium, 

" of magnesium, 

" of calcium, . . . . 
Bromid of magnesium, 
Sulphate of lime, . . . . 
Water, 


•09200 

. 607370 

12 80270 

•10309 

•77690 

, 963 32361 



100000000 

nount of saline matters, 36-67639 parts in 1000. 
lis water is extraordinary on account of the immense pro- 
Dn of chlorid of magnesium and calcium which it contains ; 
um of these exceeding the amount of common salt. With 
St the same amount of solid mailer, it conXavxv^\^'s^>Jwaxv V«^ 
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thirds of the qaantity of this salt, that is found in sea-water; in 
this respect it is quite unlike any water hitherto described. For 
the sake of comparison, I transcribe here Dr. Schweitzer's analr 
ysis* of the water of the British Channel The qwcific gia?ity 
was 1*0274 
In 1000 parts were found — 

Chlorid of sodium, .... 27-069 

of potassium, • • "766 

of magnesium, 3-666 

Bromidof do «029 

Sulphate of do 2-296 

" of lime, .... 1-406 

Carbonate of lime, .... 033 
Traces of iodine and anmoniacal salts, 

Water, 964-745 

1000-000 
Amount of solid matters, 35-295 parts in 1000. 
In a subsequent paper I propose to describe some interesting 
saline waters from the eastern part of the province, several of 
which are strongly alkaline, while others in addition to the in- 
gredients generally found in this class of springs, contain salts of 
barium and strontium. 

Montreal, May 16th, 1849. 



Art. XXVII. — On the Decomposition of Aniline by Nitrous Add; 
by T. S. Hunt, of the Geological Commission of Canada. 

Although modem researches have shown that several azotized 
bodies besides those formed by the direct action of ammonia, 
may uuder certain circumstances be separated into that substance 
and a non-azotized body, yet these have either been neutral 
substances or acids,t and if we except urea, melamine, and some 
of those amids of the cyanic series, none of the alkaloids have 
ever yet been found susceptible of such a decomposition. They 
combine directly with the strongest acids, and resist the action of 
hydrate of potash, which often evolves new bases from them and 
even from neutral substances. Piria in his fine memoir on aspa^ 

♦ PhUos. Mag^ July, 1839. 

f For some coDsiderations upon the constitutiou of the azotized bodies, we mj 
remarks on gelatine in this Journal, for Januanr, 1848, p. 74, and September, 1848, 

?^ 269 ; also an examination into the formula of proteine in the Joum^ for Januair, 
849, p. 109 — in which I have attempted to show that these sabstftDoes are diflmoi 
■mmonids of cellulose or dextrine. The analyses of protid and erythroprotid, pre- 
sent also a Teiy dose approsmaUoii V> \h& fomula which I Inre propoeed for 
proteine. 
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agine,* has however, pointed out the action of nitric acid contain- 
ing nitrons acid, as a means of effecting this decomposition in 
bodies which like that substance had hitherto resisted all agents ; 
and he has shown moreover, that bcnzamid and butryamid are 
easily decomposed with the liberation of their respective acids, 
when a current of nitric oxyd gas is passed through their solutions 
in nitric acid. 

Led by these considerations, I was desirous of submitting to 
the action of nitrous acid, some of the organic alkaloids, and 
I selected aniline as the one most convenient for the purpose ; 
Hoffman has shown that the compound of ammonia and phenol 
is slowly converted into this alkaloid with the elimination of 
water, when exposed in sealed tubes to a high temperature, and 
it was to be expected, if this plan of research proved successful, 
that phenol might be regenerated. Accordingly, some pure ani- 
line obtained by the distillation of indigo with hydrate of potassa 
and carefully rectified, was dissolved in nitric acid ; the saturated 
solution of the nitrate thus obtained, was mixed with half its 
volume of nitric acid, sp. gr. 1*25, and three or four volumes of 
water. The gas evolved by the action of heated nitric acid upon 
mercury, was then passed through the cold liquid ; but no action 
was perceived, and the orange-red fumes of nitrous acid passed 
off into the air. The solution was then heated to about 170° F., 
and again submitted to the action of the nitric oxyd ; immediate 
absorption and a violent action ensued ; the whole liquid efferv- 
esced from the escape of a colorless, inodorous gas, which had 
the characters of nitrogen. The licjuid, which before was trans- 
parent, grew brownish and turbid, and soon an oily film appeared 
on its surface. When the effervescence had ceased, and the odor 
of nitrons acid announced that the reaction was complete, the 
liquid was cooled and agitated with ether; the etherial solution 
decanted, filtered and evaporated at a gentle heat, left an oily 
liquid which was nearly equal in volume to the aniline employed. 

It was brownish colored, and possessed in the highest degree 
the peculiar odor of castorcum, with an acrid, caustic taste. It 
was more dense than water, and soluble to a small extent in that 
liquid, to which it imparted its own smoky flavor ; a splinter of 
pine wood, moistened with this solution and then dipped in nitric 
acid, assumed on drying a characteristic blue color, changing to 
a dark brown. The oil was readily soluble in a solution of caus- 
tic potash, and was precipitated unchanged from this solution, 
by hydrochloric acid. Boiled with a solution of nitrate of silver, 
the salt was reduced and metallic silver precipitated. The action 
of strong nitric acid was violent ; on boiling the mixture as long 
as red fumes appeared, an acid was obtained which gave with 



* Add. de Cliim. et de Physique, PcIk, 1848, and thift 3ounvD\,'^ON.,\'^^^>V^'^^' 
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potash a salt crystallizing in bright yellow needles, very sparingly 
soluble in water, of an intensely bitter taste and detonating when 
heated, which was evidently nitrophenisate of potash. These 
characteristic reactions show beyond a doubt, that the product of 
this decomposition of aniline is nothing else than phenol or ca> 
bolic acid. 

The reaction may be represented by the following equation : 

1 eq. of aniline and 1 eq. of nitrons acid yield 1 eq. phenol, 2 of nitrogen, and 1 of wmter. 
CgHyN + NHOj = CeHeO + Na + HjO. 

The same process applied to conine C, H, , N should yield a 
body having the composition of suberone CgH, ^O, and cota- 
mine C,, H, gNOg, would probably in like manner give phlo- 
retine C,j,H,2t)^, or something isomeric with it The exten- 
sion of this process to the alkaloids, opens a wide field for inves- 
tigation, and while it promises many new compounds, may ena- 
ble us to fix with greater certainty than before, the composition of 
some of those bodies, and thus disclose relations which will guide 
us in obtaining artificially many of those important substances.* 

As the intervention of nitric acid is objectionable from the dif- 
ficulty of getting rid of it afterwards, and from its tendency to 
change many organic substances, I thought, reasoning from the 
ready decomposition of nitrite of ammonia, that the formation of 
hyponitrites of the other alkaloids might obviate these objections 
and yield satisfactory results. In pursuance of this idea, having 
made a solution of nitrite of silver in boiling water, I added to 
the still hot liquid, crystallized hydrochlorate of aniline in small 
successive portions; a precipitation of chlorid of silver immedi- 
ately appeared, followed after each addition by a violent efferv- 
escence, which was due to the evolution of a colorless neutral 
gas, without doubt nitrogen. Heat was then applied to the solu- 
tion until the effervescence ceased, and the liquid which had 
assumed a dark brown color and was covered with an oily film, 
was treated with ether as in the previous experiment. The ethe- 
rial solution left upon evaporation, a brownish, adhesive, semi- 
fluid substance, which had a strong odor of cast oreum, gave with 
an acid the peculiar blue tint to pine wood, and in all its reac- 
tions was identified with the product obtained by the action of 
nitric oxyd upon the nitrate of aniline. 

* An examiiuition of the action of reducing' agents upon the etlior of nitrid oi^ 
ganic acids, promis(?s to yiold M)nie intcros^tint? )w>dics of this chws. 1 uiixi-d an 
alcoholic solution of nitrofccnzoic ether witli sulnlmric ncid, and dijrestod \}m with 
zinc until water no longer prcjcipitated any ether from the solution; the alcohol 
being removed by evaporation at a ;jfentle htnit, caustic lime wasi added and the 
liquid agitated with ether. The etheriid solution left upon evaporation, a heavy <dl 
of a very puni^ent taste, which was insoluble in water, but di.v«olved instantly in 
dilute sulphuric acid; the solution j^^ave by ovajwration a white cryj^talline salt 
The quantity of ether operated viyyon -wwa \kjt^ ww»\Vwvd 1 luive not sitioe been able 
to exajniiie farther the product, w\\\v:\\ ftip\>o«Lt& Xc^ \i^ ^wvs^ vi2^iuii\x:^\«\. 
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3ar watery solution which had separated from the ether, 
an excess of the nitrite of silver, and gave with a hy- 
I, no evidence of the presence of aniline. The brown 
altered character of the phenol in this experiment, were 
due to the action of the silver salt at a high tempera- 
:h, like the nitrate in similar circumstances, seems to be 
-educed. 

action between an alkalamid and a nitrite, is one which 

the production of a new saline genus in place of the 

d the formation of a new amid or an anhydrid amid and 

: I have shown both from the decomposition of the 

ammonia, and from its atomic volume, that gaseous 

may be regarded as an anhydrid amid, represented by 

he proper amid of nitrous acid, (NHO,,NH,) - H,0=s 

is, like carbonic acid, decomposed at the moment of its 

into an anhydrid and water. 

official duties call me immediately to the field, I am 
follow out farther these researches upon the alkaloids, 
my results, hoping that some other person may find 
inclination to pursue the investigation. 

May 29tli, 1849. 



Vlll. — Description of a Coal Plant supposed to be new; 
Dharlcs Whittlesey, Esq., of Cleaveland, Ohio. 

herewith the sketch of a coal fossil made by Mr. Jehu 
an artist of this city, which is so singular and ele- 

merit attention, and so far as my limited knowledge 
tology extends, is not found in the books. 

first observed by my brother, the Rev. S. H. Whit- 
►out four years ago in the falling roof of the " Chesnut 
oal mine, discovered and opened by us in 1845, and 
situated one mile and a quarter northwest by north from 
J of Tallniadge, Summit County, Ohio, 
ere called " the flower," and has a striking general re- 
3 to one, but has no botanical resemblance to flowers or 
s of fructification. 

was originally an open pod, whether a flower or not, 
jld have been seen among several hundred specimens 
re examined, evidences of a circular or oval opening at 
or apex of the figure. These edges could not always 

1 pressed together symmetrically so as exactly to cover 
r, and if there were two surfaces with interior organs 
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between them, it must have occasionally appeared in that light 
But in no instance is there such a separation of the serrated edges, 
there being but one line across the apex, which is genenlly 
straight or slightly cunred outward, as in the drawing. 




The impression varies in size from a width of five-eighths of 
an inch by a length of one and a half inches, to a breadth of one 
and a half, and a length equal to the breadth. The sketch is 
made from nature and represents the average size and appearance. 
The very fine but distinct curved lines or stria;, extend with- 
out breaks from the tips of the teeth with great regularity, con- 
verging to a point at the base, where the stem unites. Its space 
in the rock is represenied by a very thin scale of coal, the raised 
lines on one face of the specimen corresponding to depressed lines 
on the coiniterpart, showing it to be a singte thickness and not 
double. 

On some of them may be seen fine cross markings like nerves 
of reticulation, but m the finest specimens these are wanting, and 
are probably due to wrinkles of compression. The teeth at the 
edge are not uniform in number. I have counted from eighteen 
to twenty-six. After much research, no connexion has been ob- 
served with any branch or other vegetable, or with each other. 
The light, slender, but well defined stem is generally wanting. 
It is never seen longer than represented in tlie sketch, and seldom 
more than half an inch in length, where it terminates abruptly, 
as though it were broken off. There are minute straight lines 
like fibres in this stem. 

I have never seen the fossil elsewhere ; but Mr. John Newberry 
of Cuyahoga Kails, has a specwnen Ciotiv his father's mine, three- 
founhs of a mile west o£ " Cl:ieBi.«Mi.ftiA%e" T:\«.i w^V^ 
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ordinary bluish gray, soft argillo-silicious shale of the coal series, 
and in spots are seen in immense numbers, from one to one and 
a half feet above the coal. The shale is charged with myriads 
of coal plants, but the only hint I have met with showing any 
relation between this and other plants, is the fact, that where the 
Pecopteris lonchitica is most abundant, this is seen in the great- 
est numbers. The Tallmadge mines are in a bed, geologically, 
at the base of the coal series, and from seventy-five to ninety feet 
above the conglomerate. One of the sections of the leaf of the 
NcBggerathia flaheUata (Hutton and Lindley, plate 29), has an 
edge marked somewhat like the specimen before us, but it is not 
straight, the nerves are not as regular and distinct, and its base 
is tapering and not an oval curve. Although there are thousands 
of these impressions lying over and across each other, no con- 
nexion exists between them as in the NoBggerathia. 

The Corpolithus is abundant in the roof of the same mine. I 
believe the drawing taken with these remarks, will give a full 
idea of this beautiful medal of ancient vegetation. In searching 
for a description of it, or some analogue, I have had access to 
only a part of the numbers of Brongniart. 

Cleaveland, Ohio, May 24, 1849. 



Abt. XXIX. — Descriptions and Analyses of several American 
Minerals; by B. Sillimax, Jr., M.D., Professor of Chemistry 
applied to the Arts in Yale College, and of Medical Chemistry 
and Toxicology in Louisville University, Ky. 

The results embodied in this article have been lately obtained 
in the Analytical Laboratory of Yale College by myself, or by my 
pupils under my immediate supervision and direction. 

The research upon the new and interesting species which be- 
long to the family of micas is not complete : but as many months 
most pass before I can again take up this investigation, it is 
deemed best to present the results already obtained, that the at- 
tention of mineralogists may be directed to them. I will present 
in a second memoir, such further results as may be determined 
by the analyses which will be carried forward this winter on the 
same species. Enough has been done, it is believed, to give dcfi- 
nitcness and importance to the subject. 

The subjects treated of in this article are as follows : — 

I. Description and analyses of several mineral species belong- 
ing to the family Mica. 

II. Description and analysis of Unionite, a new mineral species. 

III. Description and analysis of a species resembling Worthite. 
lY. Identity of Sillimanite, Bucholzite a\\4 V\>Sto\\\.^ ^\>^\ 

KyanJte. 
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y. Analysis of a granular Albite, associated with the conindam 
of Pennsylvania, and a new analysis of the Indianite of Bouraon. 
y[. On Boltonite, and Thomson's Bisiiicate of Magnesia. 
YII. On Nuttaliite of Brooke. 

I. Species of the Family Mica. 

This series of minerals, forming a new and very interesting 
addition to the mica family, is found associated with the corun- 
dum of Pennsylv^ania, and one or more of the species are proba- 
bly associated with corundum in every locality where the latter 
is found. My attention was first called to these minerals by re- 
ceiving from Dr. J. L. Smith, now in Constantinople, a small por- 
tion of a similar mineral which he has called Emerylite.* The 
quantity of this mineral received (only 0*2 gramme), was quite 
too small to enable me to obtain more than its general characters. 
As this mica was the means of calling my attention to the others, 
I will repeat the results of Dr. Smith, with such additional char- 
acters as were obtained here. 

Emerylite. 

This mineral is found associated with the emery from the 
localities of Asia Minor. It is in brilliant micaceous scales, 
brittle and inelastic. Color — gray with a tinge of lilac ; laminop 
easily separable. Hardness 3-3-25. Gravity not satisfactorily 
determined on so small a quantity. B. B. alone in forceps ex- 
foliates, whitens and emits a very brilliant light, but does not 
fuse. In close tube yields water which gave a feeble reaction 
for fluorine. Dissolves in borax to a clear glass, and leaves a 
siliceous skeleton in salt of phosphorus. The reactions for 

Si Al Ca Fe and K, are satisfactory. It is not acted on by strong 
acids ; even by long continued boiling with Nordhausen sulphuric 
acid very imperfect decomposition was effected. 

Fused with carbonate of baryta, a qualitative analysis gave re- 
actions for silica, alumina, peroxyd of iron, lime and potash, with 
a trace of soda. 

I was unable however, with the most exact care, to confirm 
Dr. Smith's observation of the existence of zirconia — probably 
a larger portion of the mineral might give a different result. 

Dr. Smith gives the follovvingas an approximate result of the con- 
stitution of the " Emerylite'^ from several analyses made by himself. 
Silica, ...... 30- 

Alumina, 60- 

Zirconia, ..... 4- 

Lime, ...... 13* 

Oxyd of iron, mang., and potash, . 3* 



♦ See t.\)ia 3o>xr.,NoV t^,^'W>. 
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This analysis gives the ratio Si* Al • R^ = R 3 Si +3( Al, Zr) ^ Si, 
which gives the following result : — 

4 atoms silica . . 2309 24 = pr. ct. 3 1 -93 

6 ** alumina . . 3854 00= " 63-30 
3 " lime . . 106806= " 1477 



7231-30 100-00 

As however the mineral is hydrous and the analysis confessedly 
only approximate, this formula cannot be regarded as entirely 
correct, but it will be found useful in connexion with the results 
which follow. 

The mineral which most closely approaches Smith's Emerylite 
as far as our observations authorize us to form an opinion, is the 
next in order and marked in our analyses ''A." 

A. This mineral is from Village Green, in the town of Aston, 
Chester Co., Pa., and was sent to me by Mr. L. White Williams, 
of Westchester, to whom mineralogists are much indebted for 
bringing to light many interesting things. It is associated with 
corundum, and occurs in considerable masses, and so much re- 
sembling common mica as to have escaped notice until Dr. 
Smith's observations on " Emerylite" called my attention to the 
minerals associated with the American corundums. Form like 
mica, apparently hexasonal, folios easily separable but inelastic 
and brittle. Color white, transparent in thin foliae. Lustre, sil- 
very, vitreous and pearly. Hardness 3*5. Gravity 2 995. B. B. 
in forceps exfoliates and emits a strong light, fuses on the edges of 
thin laminae. In the close tube it is hydrous and gives very feeble 
traces of fluorine. It behaved with the fluxes like the Turkish 
mineral. A qualitative analysis showed the presence of silica, 
alumina, lime, magnesia, soda, a trace of potash and iron, water, 
and fluorine, the last in very feeble quantity. 

The quantitative analysis of this species is still incomplete in 
its alkaline constituents, which are given by the difference, and 
the amount of water is probably placed too high.* The analysis 
was conducted under my direction, by my pupil, Mr. Wm. J. 
Crawe. Three analyses gave him as follows : — 



I. 


II. 


III. 


Oxygen. 


Si 32-311 


31-060 


31-261 


16 24 = 


▲1 49243 


51199 


51-603 


23-74 


Ca 10 663 


9 239 


10-146 ^ 




Mg -298 


-283 


-499 ( 


3-42 


Nanndkf 2-215 


2-969 


1-221 ) 




B 5 270 


6 270 


5-270 


4-72 



100000 100000 100000 

♦ The mean of two determinations. \ By ^Vve ^^«tcw». 
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It is obvious that this is very nearly the true constitution of 
the mineral ; the following formula corresponds very closely with 
the analytical results, viz. : 



R»Si* Al«+H»=(CaNaMg)3Si+3Al> 

4 atoms silica = 2309-24 = pr. ct. 30-61 

6 '' alumina 385400 60 92 

3 " lime 106806 1411 

3 " water 33744 446 



756874 10000 

This result leaves but little doubt that the mineral here examin- 
ed is the same as the Turkish Emerylite. That the American spe- 
cies will be found constant in containing water I have no doubt. 

Great care was bestowed on the trials to detect zirconia, but 
none was found. 

CorundeUite. 

The next mineral belonging to this series I have called Corun- 
dellite. This species in external characters much resembles the 
last, but its composition is different in important particulars. It 
is also found associated with the corundum and emery of Union- 
ville, Chester Co., Pa. The specimen here analyzed is marked 
"D," and was taken by me in May last, from the mineral collection 
of the Chester Co. Cabinet, formed by Mr. Williams. It is in broad 
foliated masses of a yellowish while color, easily cleavable and 
apparently hexagonal in form, penetrated by hexagonal crystals 
of corundum. Inelastic, brittle, resembles common mica but not 
so strikingly as A. Hardness 3 5. Gravity 3. B. B. gives the 
same characters as the last species. No reaction could be obtain- 
ed for lithia or boracic acid in any of the minerals of this series. 
The reaction for fluorine in this one was feeble. It is unaffected 
by strong acids even on long boiling, except partially by very 
strong sulphuric acid. Its qualitative analysis gave silica, alumina, 
lime, potash, soda and water, with a trace of iron and fluorine. 

The following analysis was made by Mr. J. J. Crooke, on 1-389 
gramme of the substance fused with carbonate of baryta. It 
yielded 

Oxyiten. 

Si -496 =per cent. 35708 - 18-553 = 18-65 = 9 

24-87 12 

236 1 



•iOS 



Al -738 


53131 


24-872 


Ca 101 


7-271 


2042 


K 017 • 


1-224 


0207 


Na -006 


0-413 


0-110 


S and FI -032 


^••iQa 


a-^sa 



1-390 100Q6S 
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gives the ratios 

Si' ▲!« R-|-B=R Si+2A1> Si+B. 

Atomi. lUqaired. 

3 atoms silica = 1731*94=perct. 36*31 

4 " alumina = 2669-32 53 87 
latom lime = 35602 7*46 
1 " water = 112-48 236 



Found. 

36-708 

53131 

8-926 

2-303 



4769-76 10000 100-068 

This species somewhat resembles margarite, and it may be 
shown on farther examination that margarite is a hydrous min- 
Dral. At present it is reported as anhydrous, and its proportions 
of silica and alumina are different from the present species. Its 
analysis given by Hausmann on the authority of the Giittingen 
Laboratory is 

=4618-48 perct. 34-47 
7708-00 « 67-65 
1068-06 « 7-98 



Silica, 33-50= 8 atoms. 


Silica, 


Alamina, 68- 12 << 


Alumina, 


Lime, 7-60 3 " 


Lime, 


Protox. iron, *42 




Manganese, 0*03 




Magnesia, 0*06 





13394-54 



100-00 



99-50 

R> Al'» Si«=R» Si«+6A1« Si. 

Possibly a new analysis may bring these species together. 

The species Corundellite occurs not only in the broad foliated 
masses above alluded to, but also in small scales disseminated 
throughout the mass of granular corundum, at Unionville, Pa., 
and in this form is quite abundant, ^ot unfrequently these scales 
have a delicate shade of violet, especially when wet. The rock 
is difficult to break and the corundellite appears to adhere very 
strongly to the associated minerals, and the lamins are not so 
easily separable as in the foliated masses.*' 

Euphyllite. 

This beautiful pearly white mineral is found associated with 
black tourmaline and corundum, at Unionville, Pa. Form appa- 
rently hexagonal, cleavage eminent on basal plane, the laminss 

* The spedes Baraowite (O. Rose), appears in the Urals to hold the same geog- 
Dostic relations to corunduin as do the minerals of the present memou*, in this coun- 
try: Its compoaition, however, is quite distinct, (silica 49*01, alumina 33*85, lime 
6*46, magnesia 1*55=99-87, Varrentrupp,) while its hardness 6, and absence of mi- 
caceous structure render it entirely distinct. It approaches scnixilite in compo^i- 
tkm, but with a smaller quantity of protoxyd. I am led to allude to this species 
from the fact» that an intelligent foreign mineralogist to whom 1 slwvr^d ^g<^\s^^^i^^<b 
corundellite remarked that there appeared to be a sum\anl^^X-Ni^tL^<&%\fto»^ 
There is however a most marked difference in that coTundc\\\te \a ib^ tuvkSu 
8EOOXD Skros, Vol Vni, No. 24.— Nov., 1849. 4^ 



380 Pt^* B^ fiK/ijtoiflfi| «/r«i mi fpnit ^flMVKMiilHMnAl^ 

not 80 easily separable as in mica. Hardness 3. O. S-968. I^is- 
tre of sides faint pearly, of basal plane very brilliant pearly, re* 
sembling Heulandite, but perhaps more brilliant even than in 
that species. Cohr of cleavage face pure white, of sides grayiA, 
sea green or whitish. LaminsB rather brittle, inelastic, and qnite 
transparent. 

B. B. Exfoliates, fuses on edges of thin laminse and «mits a 
stronger light than either of the corresponding species. In the mat- 
rass, it evolves water and gives a reaction tor fluorine. No rs- 
action for liihta or boracic acid was obtained, but it gives a soda 
yellow to the flame. 

The qualitative analjrsis of this mineral gave silica, almniDS, 
lime, magnesia, soda, water, and fluorine. 

The quantitative analysis was conducted by Mr. J. J. Crooks, 
and gave on fusion with carbonate of baryta the following resohi^ 
viz., quantity taken, 1*378 gramme, found — 



Si -SSS^perct. 39*042 » 20-28 » U 

Al -708 " 61-378 23-99 18 

" 3193 

" 1088 < -421 > 1-64 1 

" 0-871 



Ca 


•044 


Big 


•016 


Na 


•012 


• 

B 


•063 




u 



4-593 4-08 



1-380 100165 

This gives the following as the theoretical composition of the 
mineral. 

6 atoms silica = 2886-55 -per ct. 39-02 

6 " alumina = •586400 " 62-10 

1 CaMg = 319-38 " 4 32 

3 " water = 337-44 " 4-66 



7397-37 10000 

The following formulas therefore express its constitution. 

Si* Al«R+H3=RSi+2Al>Si«+3K. 

The alumina obtained in this analysis (as well as in all the 
others also) was very critically examined for zirconia, but withont 
success. 

The black tourmaline which is associated with euphyllite has 
left the impression of its crystals on the lateral face of the mineral 
with such a smooth hard looking surface that it shows no trace of 
a micaceous structure. The tourmaline has an uncommon form, 
the faces R of the primary {otm bevn% rudimentary from the ex« 
tension of the tangenlia\ pVatve, u\x\ic»x:vck% ^^ ^k»s£ccL>x. 
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"nu beautiful folis of thia pearly white mineral have suggest- 
ed the name St^hylUte, as an appropriate designation for the 
species, while the name CoruttdelHle has the same obvious deriva- 
tion as EmayHte, the mineral described by Dr. Smith. 

There is a similar mineral associated with the blue corundum 
of North Carolina, which was made known to mineralogists by 
Hon. T. L. Clingman, M. C, from North Carohna. It occurs in- 
verting the corundum. Color faint olive brown. Lustre vitreous 
to peariy, like mica. In cleavable plates apparently hexagonal. 
Cleavage perfect, iamiuEe separable. H. 3. G. 2-94 to SOUtJ. 
Brittle, transparent, not acted on by strong acids. B. B. whitens, 
gives a brilliant light, but does not fuse, unless with great diffi- 
culty on the edges. It contains a trace of flnorine, and a quali- 
tative analysis detected in it silica, alumina, lime, soda and water. 
An insufficient quantity of the mineral prevented a perfect analy- 
sis being made. So far as its constituents have been obtained, it 
contains silica 36369, alumina 42-373, lime 10-141, magnesia 
4'402, water 1'448, the difference soda and loss. Soda about 
4 per cent. 

Should it appear on repeating the analysis of this mineral, that 
it is new as the present would appear to indicate, I would pro- 
pose to adopt the name CUngmanite, suggested by Prof. Shepard, 
in honor of the distinguished gentleman before named, who has 
shown great interest in advancing the study of mineralogy.* 

The following tabular arrangement will make the constitution 
of these species of easy comparison. 



l.EiiMijlHstifSiiimi, ..so- 
t, " P«nn>7lTBDii,!s3- 

LHuguite, ;31' 

4. CoruiMleUit«, !8S-70B 



C« I Ml I N;. _ 

13- |.... I....3- 
1-60 (KI06' . 

9-23g'0'2S3 2'eee . 

1'2T1 '0'4181-2M 

S'leS 1-088 0-871 
.10-1414-462 I I 



lite fMvtaU* 
given TJelded - 
oa calcubrtica, 



8I-«1 B8-S0 

so-ci soe2 

Se-Hl \6SVl 

seos |e2'io 

■ +Fe 0-42 and Mn OH33 



.... 



* Prot C n. Shepard had noticed thia mineral, and supposing it to be new, he had 
datonioed to gtTC It the ahore name. When he found, however, that I vas eo- 
nged oo t)u> eeriea of mineral), he promptly abandoned the invexti^cHtion. At 
Suit time we both thought that the Emerflite of Dr. Smith vnuld prubablj include 
all the American cpedeB herein d<r»cribed, which now Rppoarij not to be the fact On 
going to Ewland m June, ProC S. left me a memorandum containing his notes on 
tlie North ^lolinB mioanl, and I have embodied them in ttia «bQ\% deKsv^^isa. 



I have had no means of comparing the optknil pcopartiei of 
these several minerals. The angle between their axes of pola^ 
ization should be measured to ascertain if the differences shown 
in their composition are found also in their molecular structure. 
When we review the charsctere of the minerals here described, 
we are struck with the almost identity of all their ordinary phys- 
ical characters, and yet there are differences which are apparent 
especially in their composition. It therefore becomes an inte^ 
esting question to decide if the optical charactere will sustain the 
chemical results. The occurrence of a class of salts with such 
a very small amount of protoxyd bases, and so large a couteot 
of alumina as these possess, is a novelty in the chemical his- 
tory of minerals, and may have some important theoretical con- 
nections. Our knowledge of the whole mica family is quite im- 
perfect at present The true function of the fluorine found in so 
many of them yet remains to be explained, and especially is it of 
the greatest importance that a careful series of optical messuie- 
ments should be made on authentic specimens from numeroos 
localities, and at the same time an exact series of chemical analy- 
ses conducted on specimens from the same localities. 

Mineralogy hardly offers a more inviting investigation than 
this, and should it not fall into better hands, it will at a future 
day be attempted in this Laboratory. 

II. On Unionite. 

The next mineral to be noticed is from the same specimen 
which furnished me the Euphyllite. In general appearance it 
somewhat resembles scapolite or spodumene. It is implanted in 
black tourmaline, and is intimately associated with the euphyllite. 
Its form is discernible only by its cleavages which are distinct in 
one direction, the planes dividing the mineral into parallel lamime, 
in two other directions less distinct, but yielding a form probably 
triclinate.'* Lustre vitreous. Color yellowish white to white. 
Hardness 6-6*5. Gravity 3*2984. Brittle, and easily reduced to 
powder. In acids does not gelatinize. 

B. B. In forceps it whitens, swells up and fuses to a white 
enamel, giving out at the same time an extremely brilliant light 
In the matrass it gives out water which is acid, and the glass is 
etched with fluo-hydric acid. Qualitative analysis detected silica, 
alumina, magnesia and soda. The amount of water was dete^ 
mined by the loss on heating, and the fluorine was not separately 
estimated. In the quantitative analysis the mineral was attacked 
by carbonate of baryta. 

The following are the results of analysis. 

* The anglw ^ TM>t %(dmi\. <A xbeuNoraoMB^ 
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Taken '7335 grammes. Yielded — 

... Oiymn. 

Si •32385aperct. 44161 » 22-940 = 7 

Al -31000 " 42-263 19-763 6 

Big -06400 " 7-361 2-85) g^^ 
HtL -01270 « 1-731 0-46 5 

ttandn -02590 " 3-632 3-146 1 
Loss -00705 « 0-%2 



-73350 100-000 

7 atoms silica = 4041-17 sperct. 44-86 

6 " alumina - 3854-00 " 42-78 

3 " m^nesiaa: 77606 " 8-62 

3 " water = 337-44 " 3-74 



9007-67 100-00 

• cap ••• • • ■•• ••• ■•• ■ 

R' Al« Si' B'rrrRt Si+BAl Si+3B. 

This formula and constitution are believed to be unknown in 
my previously noticed species among minerals, and I therefore 
iropose it as new and suggest for it the name Unionite, derived 
rem Unionville, its locality. At present it is a rare ^substance, 
>ut I understand that the place where it was found is to be worked 
(oon for emerjr, and probably both it and the Euphyllite will be 
obtained there in abundance. This species was also supplied to 
ne by Mr. Williams of West Chester. 

III. On Monrolite. 

A mineral resembling Worthite. — ^My attention was called to 
his mineral by Mr. Wm. S. Vaux, of Philadelphia, who had re- 
vived it from the locality marked 'Mopaz." It somewhat re- 
lembies pycnitie in general aspect, but as will be seen is a very 
Ufferent thing. 

It occurs at Monroe, Orange Co., New York, where it is found 
n a quartzose rock with magnetic iron, pink feldspar, black mica, 
linite and common garnet. Color green to greenish gray. Struc- 
ure radiating in sheafs from a centre in groups from an inch to 
wo inches in diameter. Also in single implanted individuals. 
]lleavage and form of single crystals resembles sillimanite. Hard- 
less 7'25 on an angle ; on cleavage face about 6. Gravity 3-045, 
1-096, 3*07. Columnar, fibrous. The oblique prisms were not 
neasured, being too irregular. 

B. B. Alone in tube gives off neutral water. Infusible, whitens ; 
limolves slowly in carb. soda, readily in borax and in salt of phos- 
)horus, leaves a siliceous skeleton which reacts sV\%VvV.V^ ^ox \t^w. 

Its qualitative assay indicated the presence oi ^^\c*d. ^sA '^^Sxvr 
tina, with a trace of iron and magnesia. 
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It was fnaed with earb. potash and eanstie potarii, and its analf- 
yielded 

Silica, . . 4092 40389 40-389 

Alumina, . 56-61 60-729 66-618 

Magnesia, . -28 -280 -280 

Water, 3-09 1-840 2-794 

100-90 98-238 100-079 

These analyses correspond closely with 8 Si 10 Al 3B. 

8 atoms silica « 4618-48 == per ct 40-69 

10 << alumina » 6423-30 " 66-44 

3 " water « 337-44 « 2-97 

11379-22 100-00 

We have then the formula 

8A1 Si+Al* B*. 
The Worthite of Hess gave the formula 

6A1 Si+Al B' corresponding to his analysis, viz. : 
Silica, 40-79 

Al 6306 

B 4-63 

Big 088 

99-36 

I have never seen the Worthite and have therefore no means of 
judging of the similarity of these two minerals in other respects. 
The probability of being able to refer the present mineral to 
kyanite seemed to me at first quite strong, but I was unable by 
any care to procure an amount of silica less than that given in 
these analyses. Should this mineral on further examination and 
comparison prove to be distinct, I propose for it the name Monro- 
lite, derived from the locality where it was found. 

lY. On the identity or Sillimanite, Fibrolite anb Bucbolt 

ZITE WITH KtaNITE. 

SilUmanUe was originally described by Bowen,* from an analy- 
sis made in Yale College Ijaboratory in 1825 ; which showed it 
to be a silicate of alumina with a proportion of silica too high to 
allow it to come within the formula of kyanite. It was subse* 
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mniXj analyzed by Dr. Thomas Mnir, in the Laboratory of Dr. 
Iioiiison, who found in it a large quantity of zirconia, an obser- 
tion which all subsequent researches have failed to confirm. 
Dce that time it has been analyzed by various chemists, viz. : 
' Coonel, Norton, Staff, Hayes and Thomson. The most re- 
nt of these analyses which has been published is that by 
liomson, who reports it to contain 45*65 per cent, of silica. 
e have then th6 following discordant results in the amount of 
ica found in Sillimanite by different chemists in the order of 
eir publication : 

1. 2. 8. 4. 6. 6. 1. 

Bowen. Moir. Connel. Norton. Staff*. Hayes. Thornton. 

ir cent. 42-67 3867 36-75 37-40 37-36 42-60 46 66 

The cause of this disagreement will undoubtedly be found in 
B difficulty of effecting a complete decomposition of anhydrous 
icates of alumina, which contain a high percentage of alumina. 
his decomposition can be completely effected only by the aid of 
ustic potash applied to the mixture of carbonates and the min- 
il during the fusion, as first recommended by Berzelius, or by 
io-hydric acid. 

Select crystals of this mineral were taken from the original lo- 
lity at Chester, Conn., and their analysis afforded the following 
mlts : Quantity taken, 776*5 grammes, found, 

Silica, •292=perct. 37-653 

Alumina, .... -484 " 62-411 

^776 100-064 

Required. 

2 atoms silica 1 164-62 = Si 37-47 

3 " alumina 1927-00 AI 6253 



3081-62 100-00 

result gives then exactly the formula of kyanite, viz. : 
]' Si'. The analyses of Staff and Norton give also the same 

We can therefore have no longer any hesitation in referring 
limanite to kyanite, as originally suggested by Haidinger.f 
Bucholzite is a name given by Braudes to a silicate of alumina 
>ni Tyrol, which occurs in compact masses of a finely fibrous 

* In Prol Norton*8 analysis, which was made in Yale College Laboratory, the ex- 
■ of 2*78 was owing undoubtedly to aluminate of potaHh which remained with 
I alumina after separating the peroxyd of iron by caustic potash. Subtracting this 
n from the sum of alumina and peroxyd of iron, we have 62'80 per cent, alumina 
i peroxyd iron, which is almost exactly the Quantity required b\ theori^ «s»L \ 
re oonrected the aoalyisis accordingly with xne consent ot 'Vtov.^^n\»Gu TtaX 
Uvau WM8 made on the si/h'manite from Fairfield, lilew '^OTk. 

• Jo bia tranalation of Moba, vuL iii, 154. 
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Btnictare and hardness equal to kyanite. Thomson alio has an- 
alyzed a mineral from Chester Co., in Pennsylvania, well known to 
collectors, and has referred it to Bucholzite.* Being in po es o s sio n 
of anthentic specimens of the Chester mineral, I have ainalyied it 
with the following result. Quantity taken 0*661 gmmme. Found, 

Si . •I925=perct. 34-31 36-96 

jkl . -3615 <' 64*43 

Mg . . •0028 " -62 

Mn trace '' trace 



*5668 99*26 

This also will give us the same formula with kyanite. Ths 
mineral being less pure than sillimanite, cannot be expected to 
furnish results as acciuate as the former analjrsis. Prof. Sbepaid 
in his " System" expresses the opinion that bucholzite and silli- 
manite were the same species. 

There is also found at Brandywine Springs, Delaware, a min- 
eral which has been extensively circulated under the name of 
both bucholzite and fibrolite. A specimen from this locality fur- 
nished me the following results, viz.: Quantity taken 1*0675 
gramme. Found — 

Silica, .... •386=perct. 36169 
Alumina, . . . -679 " 63*626 

r066 99*684 

This is evidently identical with kyanite. Minute traces of 
iron and manganese, which are found in both the above, are re- 
garded as of no importance in the result, being mere impurities.t 

Fibrolite of Bournon. This mineral was first distinguished by 
Count Bournon, who detected it among the associated minerab 
of corundum from India and from China. The name has ^efe^ 
ence to its fibrous character. It was analyzed by Chevenix, who 
found 

* Erdmann appears also to have made his analysiB on Uie mineral fix>m the same 
locality. 

f It may be objected to the conclusion that bucholxite is identical "wi^ Inanitt 
Uiat I have not analyzed a specimen of the original mineral This I ahoakl havi 
done could I have procured one in season for my present purpose. Tlie Chester 
mineral here analyzed was received by Baron Lecierer from Dr. Nnttall, and so tu 
as I can lenm, no one questions that tne mineral from that locality cotTe sp o u ds en- 
tirely with the bucholzite of Brandes. I am convinced that those dwmists who 
have obtained so high a percentage of silica in their analyses of dUihene nanenk, 
have not takan the precaution to employ the aid of caustic potasH^ added io Iht 
OMtay during fuiiofi, as reoommended by Berzelius ; and that ii they had re-ani^vn^ 
tiieir silica the v would invariabYy m caana 'wVues^ ^Sea vcosrasiab vuswidAd SS par 
liAve found in it a portion oi slmmitfu 
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Silica, 38- 

Alumina, 58*25 

96-25 

Even upon so imperfect an analysis, there has been no hesita- 
ion with most writers in referring it to kyanite. Having a speci- 
nen of this mineral from Count Boumon at my disposal, I have 
malyzed it.* It yielded on 427 gramme taken : — 

Silica, . . . 1551 =r per ct. 36-309 

Alumina, . . -2665 " 62415 

Magnesia . • -0030 " -702 

•4246 99-426 

The results just given leave it no longer possible for us to sep- 
irate sillimanite, bucholzite and fibrolite from kyanite. The 
lardness of sillimanite proves also to possess the same inequality 
m different faces which is found in kyanite. The cleavage fac^ 
8 much softer than the angle or side of the prism, so as to be 
lasily scratched with a sharp point of hard steel. The crystal- 
ine forms of sillimanite and kyanite are also identical, the one 
)eing derived by the simplest modification from the other. The 
Jeavage in both is in the orthodiagonal. 

It may be worthy of remark that " Andalusite" has the same 
ibemical constitution as kyanite, but belongs to the right rhombic 
brm, while kyanite is oblique. Doubtless a case of dimorphism, 
Lod perhaps the same may be said with truth of staurotide. 

My pupil, Mr. George J. Brush, afforded me essential aid in the 
bregoing investigation. 

r. On a Granular Albite associated with Corundum, and on 

THE InDIANITE OF BoURNON. 

A specimen of a granular mineral was sent me by Mr. G. of 
Lndover, last year, with the remark that it was found in beds in 
jEDcaster Co., Penn., and was so hard as to resist all attempts 
o penetrate it by hardened steel — greatly impeding the opera- 
ions of the miners in the chrome iron districts. 

I also received other specimens of the same from Mr. Williams 
f Westchester, associated with conmdnm which was found 
oibeded in it, and from this circumstance it has been mistaken 
ly some mineralogists for Indianiie, which species it resembles 
D hardness, gravity and in granular structure, but not at all in 
omposition. 



• The ftpecimen referred to was taken from the collection of CoL Gibbs, (now in 
Tmle CoUege.^ and was received bj him from Count BoMmou Va «k\«x^ <»;J^«r>ms^^V 
ems wliicb ttus gentleman furnished to CoL G. 

SECoyDSauES, Vol VIII, ^o. 24.— Nov., 1849. ^^ 
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In its gnnnlar structare it so reaemUes dolomite thil bo diSo* 
ence can be detected between them by the eye, while its bevd- 
ness, and great difficulty of fracture completely blind 4he enqninr 
as to its r^ character. Its characters are as follows >— 

Massive, compact, granular, resembling white dolomite ; toii§^ ; 
fracture even but very difficult. Color white with sbadeftof gia^. 
Streak white. Hardness 7-7*26 (scratching quarts with mcil- 
ity). Gravity 2-619. 

Insoluble in acids. B. R infusible and does not coior tbs^ftme 

jfeUow ; with the fluxes yields evidence of Si, Al and Oa. By a 
quantitative fusion with carbonate of baryta soda was detected. 

The first specimen analyzed was from Lancaster Co., Pena, 
and showed no trace of corundum disseminated in it 

This analysis was made by Mr. O. J. Brush and yielded on the 
quantity taken 1*234 gramme as follows:— 



Silica, 


•8225=perct. 


66-663 


* 34-85 » 


> M 


Alumina, 


•2666= " 


20-786 


10-70 


3 


Lime, 


•0263= " 


2-060) 






Magnesia, 


•00*1= « 


0-619 } 


3-08 


1 


Soda, 


•1165= " 


9-360) 







1-2269 



99-420 



It gives the constitution Si« AlNas^AlSi'+NaSi. 

4 atoms silica =r 2309*24 -per ct. 6909 

1 " alumina = 642-33 " 19-22 

1 " soda = 390-90 " 11-69 



3242-47 



10000 



This is precisely the formula and constitution of an albite. 

The second analysis was on a specimen from Unionville, (tes- 
ter Co , Pa., having identical characters, but associated with corun- 
dum which occurs implanted in it. This analysis was made by 
Mr. M. C. Weld. Quantity taken 2-180 gramme. Found— 

Oiygeo. 

Silica, l-4675=percL 66-867 = 12 



Alumina, 

Lime, 

Magnesia, 

Soda, 

Water, 



-4772 
-0389 
•0105 
-1914 
-0105 

2-1860 






(( 



u 
li 




100-272 



This obviously yields the same formula as the last analysis. 
The extreme hardness of this mineral is its most remarkable 
aiity and is not easily accouxiX^ 1^. \x\& ^ccAAh^ connected 
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with its association with corandum^ for we find the quality equally 
developed in the Indianite, (or anorthite,) the Asiatic associate of 
the same species.* 

Analysis of Indianite. — I thought it of interest in connection 
with the foregoing analyses to make a new analysis of Boumon's 
India^dte^ which, as already remarked, is found to be the matrix 
of the corundum in India. Being possessed of an authentic 
^lecimen, I requested Mr. Brush to conduct the analysis, the 
remits of which are now given. This mineral is granular and 
of a pink color, sometimes gray or blackish, very tough and hard. 
Hardness 7-7*25. Gravity 2068. It gelatinized completely in 
cold chlorohydric acid. Before the blowpipe alone infusible. 
The analysis gave on 1*694 gramme, 

Oxygen. 

Silica, -6710 = per ct. 4209 - 21-869=4 

"^^1»i!lVfl J-6200 " 38-89 17160 3 

a trace oi iron, 5 

Lime, -2616 « 15-78 4-449 ? - kqo , 

Soda, 0661 " 408 1043 5 

1-6077 100-84 

Si*a3R3=R3Si+3RSi 
which is the formula for anorthite. 

FL On the Boltonite of Shep^rd, and Thomson's Bisiucate 

OF Magnesia. 

The Mineral named Boltonite by Prof. Shepardf is found at 
Bolton in Mass., in a lime quarry, disseminated in irregular 
masses, seldom showing any traces of crystalline form. The 
iescription of Prof S. is quoted below.| 

The changes of color are peculiar, and often the same mass 
which is dark greenish gray on one end, will have turned light 
jrellow on the other.^ Hardness 5*50; specific gravity 3*008 — 
the same on two specimens, one dark and one light. 

* Dr. Martin H. Boyd of Philadelphia, has lately informed me in conversation, that 
lie al^o made an analysis of th» granular albite some time nince, and with results 
sloaely accordant to those here given. Sec IVoceed. Am. PhiL Soc. 

•f Shepard's Treatise on Mineralogy, New Haven, 1835, vol. i, p. 78. 

J ProL Shepard's description is vlh follows — " Mnsf ive. composition granular : indi- 
ridnals larse, cleavage in one direction pretty distinct, in two others oblique to the 
Bnt, indistmct, but c^ording indications of a doubly oblique prism, fracture uneven 
sr imall conchoidaL Lustre vitreous. Color blueish gray, yellowish gray, wax yel- 
low to yellowish white. The darker colors change to yellow on exposure to the 
ireather. Hardness 60-6 0. Gravity 2-8-2-9.** 

§ Mr. Sacmann of Berlin, Prussia, in a paper read before the Am, Assoc, for the 
Promotion of Science at Cambridge, attritxites the change of color in Boltonite to 
nioate grains of magnetic iron found disseminated in the substance of the crystals, 
irhich, undergoing change by exposure, leave the mineral oi ti \\%Vi\ax c)c»Vst Voab^^LSX. 
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minral when fint found, wm eaHed PfratUUm^woA n 
now 80 labelled ia tome old coUectiom. BaroD Lederar's CSalmMl 
of American Minerals, now in the Yrie College ^soUeetionii^QOD* 
tains eight or ten speeimens of this mineral from Boltoo, noder Ihe 
name Fyraliolite, which were received, as the cataiogoe iiidieaiis% 
fiom Robinson, Shepard, Niittall, Boyd, and otbor of the eailf enl' 
tlFators of American minendogy. 

In his remarks on this mineral, Prcrfl Shepard saya, it is believed 
to be identical with the substance described by Dr. ThoiBSOii* 
under the name of '^bisilicate of magnesia ;" and aocordiag^y the 
analysis of Dr. Thomson is quoted under '^ Boltonite/' aa giving 
the suppoeed chemical constitution of this substance. 

It will presently be shown that there is every probability thsl 
Dr. Thomson applied the name bisilicate of magnesia to another 
substance, and that the Boltonite of Prof. Shepanl is not the sab^ 
stance which he analyzed. 

Having received specimens of Boltonite from Mr. Samiann, 
a very intalligeut and discriminating mineralogist from Berlta^ I 
was induced to undertake an analysis of it which gave me the 
following results. The specimen analyzed was the yellow varie- 
ty. '5753 gramme of substance gave : 









Oiycen. 




Silica, 


46062= 




23 93a 


8 


Alumina, 


6667 




2-64 


1 


Magnesia, 


38149 


14-76 > 






Protox. Iron, 


8-632 


1 96 \ = 


: 17-14 


6 


Lime, 


1-516 


•43) 







100-026 



••• ... 



Formula 8Si lAI 18Mg= R' (Si, AI) or (Mg, Ca, Fe)* (Si, JU) 

8 atoms silica » 37008 =iMr.ct. 46*556 

1 atom alumina s 51*47 '< 6-372 

18 atoms m^nesia » 372*66 " 47*072 

794-91 100*000 

If we consider the alumina as not an essential constitoent 
of the mineral instead of replacing a part of the silica, (a view, 
which I am not disposed to take,) then we shall have a silicate 
of magnesia and the other bases, whose formula will be 

R*Si*. 

Referring to Thomson's analysis and description of his bisili- 
cate of magnesia, we read (loc. cit. p. 50) that the mineral received 
by him from Mr. Nuttall, (from Bolton, Mass.,) bears so much 
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mblance to the picrosmine of Haidinger, both in character and 
position, ''that he strongly suspects the two things to be mere 
Bties. The mineral is white, with a shade of green, powder 
te. // consists of a congeries of prismatic crystals, very ir^ 
tiarly disposed, and involved in each other. Lustre glassy ; 
Kparent on the edges." The analysis gave : 

Silica, 66-64 

Magnesia, 36-52 

Alumina, 6-07 

Perox. iron, 2*46 



101-69 



liis analysis must certainly refer to another mineral than Bol- 
te. The description certainly does not compare at all with 

of Boltonite, which cannot be said to '^ consist of a series of 
natic crystals," with a glassy lustre and faint green color. 

is it white. In searching among the minerals from Bolton, 
le cabinet of Baron Lederer, for something corresponding with 
imson's description, I found one from that locality marked 
crosmine?" " Actynolite ?" This mineral answers the de- 
mon of Thomson, quoted above, as nearly as anything could, 
is undoubtedly the same thing which he received from Mr. 
lall, and examined with the above results. Nothing else oc- 

at the locality at all resembling the mineral which is descri- 

by Dr. Thomson. A qualitative analysis of this specimen 
) silica, magnesia, alumina, peroxyd of iron, manganese, but 
ime or water. These are the constituents of a hornblende, 
this specimen is undoubtedly such — variety actinolite.* 
' the foregoing conclusions are correct, it would appear that 
onite and '^ bisilicate of magnesia" are not the same mineral 
escribed by Prof. Shepard. 

'he formula for Boltonite is that of a salt not before described, 
le that deducible from Thomson's analysis, corresponds as 
irately as we could expect with common hornblende, 
am happy therefore to be able to reestablish Boltonite as a 
ies on good grounds. 

am altojzether at a loss to understand what Dr. Tbomeon intends, when he 9Ay% 
memoir oefore quoted, that the analysis here given corresponds to the consti- 
I of a ** BL^ilicate of magnesia." For 

a • • 

2 atoms Si = 92-62 = per ct 81*72 

1 atom Mg = 20-70 18-28 



113-22 10000 

is result is entirely different from his analysis. 
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VII. On Nuttalltte. 

Nuttallite was established as a species by Mr. Brooke,* oo gen- 
eral physical, grounds, principally of hardness and color, and a 
slight departure from the usual angles of scapolite. It was ana- 
lyzed by Thou)son,t who found for it a constitution so different 
from scapolite, that it has been regarded as a distinct species by 
many mineralogists, and is so placed by Nicol in his Manual jost 
published. I was induced to make a new analysis to decide the 
doubt regarding its true constitution. The mineral is partially de- 
composed by strong chlorohydric acid with heat, but it is not thus 
possible to obtain a complete analysis. The mineral is found at 
Bolton, Mass., in a white cleavable limestone with black angite. 
Hairing a good specimen, I requested Mr. Ludwig Stadtmuller, 
one of our pupils, to undertake the analysis. The following an 
the results confirmed by several trials. The alkaline coostitueoti 
being determined by fusion with carbonate of baryta. 

Silica, 45-791 

Alumina, 30107 

Perox. iron, 1*861 

Lime, 17-406 

Potash, 3-486 

T^yr ' > traces. 

Manganese, ) 

Water, 1-630 

100 281 

It is obvious from simple inspection, that this analysis corres- 
ponds exactly with scapolite, and we have no hesitation in refer- 
ring nuttallite to scapolite. 

Analytical Laboratory, Yale College, September 15, 1849. 



Art. XXX. — On the Prime Meridian ; by Lieut. Davis, U.S,X. 

[Read before the American Association for the Promotion of Science, Aug. 15, 1849.] 

The question is, whether, having a National Observatory, and 
being about to publish an American Nautical Almanac, we shall 
still continue to count our longitude from the meridian of Green- 
wich, or whether it is preferable for convenience, for accuracy, 
or for other reasons, to establish a new Prime Meridian on this 
continent. 

I will endeavor to treat this question fully, and to present all 
the practical and scientific views in relation to it of which I am 
possessed. 

* Ann. of Philos., xli. p. 866. \ ^ . XatY\i5Wwssl^*^.^KJsfi^^x^V^vl,^.%•, 
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It would undoubtedly be for the advantage and convenience of 
ill civilized nations if a general meridian were adopted by com* 
non consent ; if all longitudes were counted in the same manner 
md from a single origin. The man of business, the general stu- 
lent, and, above all, the navigator, would profit by this rule ; and 
ibe man of science would also find it beneficial in removing the 
lecessity for those allowances and calculations occasioned by the 
variety of meridians, and with them, a constant source of error. 

The Congress of the United States, in a report of one of their 
somroittees upon a proposition to make the capitol the first me- 
lidian, evinced at an early period an enlightened apprehension of 
;he benefits that would result from the establishment of a general 
meridian.* 

But it also was fully aware how little probable such an event 
Hvas then, and there are obstacles in the way of its occurrence 
30W, which render it distant and doubtful. It is not to be denied 
that our own situation is, in some respects, unfavorable for origin- 
Uing successfully such a project. If, nevertheless, you should 
igree with me, in thinking that the opinions which have been 
entertained for a long time by scientific and practical men here 
smd elsewhere, should be again consulted, I shall be most happy, 
under your instructions, to communicate on this subject with Eu- 
ropean astronomers. 

In the mean time we are called to decide upon a meridian for 
present use. This decision is the basis in my work. Hitherto 
we have used the English meridian of Greenwich; all our geo- 
^phical positions and territorial limits are fixed according to 
it, our astronomical calculations are based upon it, our nautical 
:harts and books of navigation are adapted to it, and our chro- 
Qometers are set to its time. It has been so much our general 
practice to count from this meridian that it constitutes a part of 
[>ur familiar thought and knowledge. 

On this account, and especially with reference to the conven- 
ience of our wide spread and growing commerce, a change of the 
aid meridian, if necessary, should be reconciled, as far as practica- 
ble, to the wants and habits of the country. 

The scientific importance of assuming, at present, an American 
meridian is undoubted. So long as we depend upon that from 
which we are separated by an ocean, our absolute longitudes re- 
main indeterminate. Such are the difficulties attending the as- 
tronomical determination of this element, that the greatest accu- 
racy attainable is only an approximation to the truth ; varying, as 
observations or computations are multiplied, or as new and better 
methods and values are introduced. There is no place on our 
^oast, the longitude of which from Greenwich is so well ascer- 
tained as Boston. The observations and computations mado. (^^^ 

' Report of ihe oommittee on Lambert's mernona^^ 3«xi *Ib A^^^* 
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this purpose by the late Dr. Bowditch, and comnaunicated to the 
American Academy, bear the marks of his genius and labor. 
The means of determination have since been greatly multiplied 
— solar eclipses, occultations, and moon culminations, have been 
collected in great numbers. The transportation of numerous 
chronometers between England and Boston has afforded the ma- 
terials of further improvement. Commodore (now Admiral) 
Owen, whilst engaged in the survey of the Bay of Fundy, car* 
ried his chronometers to Boston, adopting that as his American 
first meridian, because it was the best determined. Mr. Bond, 
the Director of the Observatory at Cambridge, has been for sev- 
eral years, employed in the service of the government, in accu- 
mulating all the means of perfecting the longitude of Boston. 
Yet I am informed, that there still exists an uncertainty in this 
longitude, notwithstanding all the labor and care bestowed upoD 
it, to the amount of, perhaps, two seconds of time. It is, also, a 
pregnant fact, worth mentioning, that the n^.lative longitudes, even 
of the Greenwich and Paris observatories, have been recently 
changed. 

But the uncertainties arising from the intrinsic difficulty of 
making absolute determinations of longitude increase as the place 
is more remote, and therefore less known or cared for. The as- 
sumption of a new origin of longitude situated in this country, 
will, to a considerable extent, remove these uncertainties, and 
save us from those fluctuations in our geographical positions to 
which we are now subject. In the magnetic telegraph we have 
a means of determining difierences of meridians, which belongs 
to the highest order of accuracy. It can be applied at once 
wherever the wires now run. An American prime meridian be- 
ing adopted, this should be done as soon as possible. As the use 
of the telegraph is extended, the interior, throughout its whole 
space, would be connected in this manner with the stations of 
the coast survey and the national observatory, and would have 
the geographical positions of its chief cities and county towns 
permanently and unalterably fixed, and thus the foundation would 
be laid of a correct geographical map of the whole country. 

In making a change, however, that is so radical with regard to 
some of our citizens and their pursuits, great consideration is to 
be had, I think, for their practical wants and conveniences. 
These last should be no farther sacrificed than the first demand 
of an independent accuracy strictly requires. Our navigators and 
seafaring people generally, are chiefly concerned in the result of 
this change. Speaking a common language with the greatest 
commercial nation of the world, our own vessels are constantly 
meeting those of Great Britain on the highway of nations, and 
are in the habit of comparing with them their longitudes. From 
this facility and frequency ol iul^tcowx^fc >Xv^^ i^^v^^^sxd confer 
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great benefit, upon which sometimes the safety of a vessel at sea 
may depend. They are also accustomed to employ British charts 
and chronometers ; and it is very desirable to secure the greatest 
possible fiu^ility for their use, and comparison for the future, and 
in every quarter of the world ; throughout all parts of which our 
communication with British ships, ports, and means of navigation 
is intimate and habitual. 

For these and similar reasons, it will be better if our own me- 
ridian is so situated as to admit of an easy interchange with that 
of Great Britain, particularly at sea, where intercourse is always 
necessarily brief, and frequently, owing to circumstances of weath- 
er, distance, or haste, very difficult. 

If the meridian of Washington, which, as the capital of the 
country, it will first occur to us to select, be adopted, it will prove 
nnsnited to these emergencies. The longitude of Washington is 
in time about 5h. 8m. and 16s., or in space 77^ 04' from Green- 
wich. These are inconvenient sums to add or subtract ; their 
application is not ready and easy. This meridian will also cause 
that kind of difference in the division of our charts, the face of 
oar chronometers, the reading of our text-books of navigation, 
&c., which would seriously interfere with the habits of our pres- 
ent, and the wants of our future nautical men. These as I have 
said, are considerations worthy of great regard. 

The life of commerce subsists by the nuitual interchange of 
relations, not material only, but also personal and intellectual. 
These relations are, in our case, much more numerous and com- 
plex with Great Britain than with any other nation, on account 
of her large fleets, her distant colonies, and our community of 
speech. We may omit to provide for the wants and habits grow- 
ing out of them, but we cannot alter, indeed as a great commer- 
cial people we do not desire to alter, the fact of their existence. 

To avoid in some measure the difficulties and inconveniences 
already stated, and to satisfy as far as possible, the demands of 
daily practice, I propose to establish an arbitrary meridian at the 
city of New Orleans, which will be exactly six hours in time and 
ninety degrees in space from the meridian of Greenwich. These 
round numbers are easy in their use and application. They are 
taken from or added to the headings of charts, the readings of 
chronometers, or the values in the astronomical ephemeris, with- 
out delay, and with little danger of mistake. 

They are also convenient for the interchange of longitudes at 
sea. This meridian cuts the great valley of the west, and ap- 
proaches to the central line of our territory on this side of the 
Rocky Mountains. It passes nearly through tho centre of the 
great eastern slope of the continent, and enters the city of New 
Orleans, the mart and outlet of its products and trade. I ^to^«A 
to call it the meridian of New Orleans, iu wV\*vciYi civX.^ ^«^\S&Vi 

SwooMD Serob, Vol Vni, No. 24.--N0T- 1849. ^\ 
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be foand having this Buitable differenoe of meridian of aiz houiiy 
or one quarter of the circumference, from oar preeent atandari 
meridian of Oreenwich. 

This choice has other recommendations, which give it the 
preference over Washington. The meridiau of the latter call 
the coast between Cape Fear and Cape Lookout Our ooastiDg 
vessels, and domestic packets, therefore, in going and retarainp 
between our northern and southern ports would be sabject, if it 
were taken, to the inconvenience of a change of name in the km- 
gitude, which, as is well known to navigators, always involves a 
liability to error. 

The meridian of New Orleans on the other hand, is ao far west, 
that all the longitudes on the Atlantic coast remain ou the same 
side. It is only oh the coast of Louisiana, west of New Oriesns 
and of Texas, that they change. This change takes place wheie 
the river Mississippi empties its turbid waters into the Gulf, whsie 
nature has marked the line by an altered condition of the wafer, 
such as may be observed by the careful seaman at some distanes 
from the land. 

Another practical recommendation of this choice is this: If 
New Orleans be adopted, then between the American and Eng- 
lish meridians, the degrees and minutes on the chart will be the 
complements of each other. To the westward of the American 
meridian, up to 180*^, the minutes will be the same, the degrees 
being less by 90^. To the eastward of the English meridian 
there is the same advantage ; the number of degrees on our part 
being greater by ninety, up to 180^ of the English longitude. 
Between the inferior meridians of the two nations for the space 
of 90^, the sum of the American and English longitudes will be 
equal to 270^, but they will be of different names. 

These normal differences are easily remembered, and compare 
favorably with the confusion that will follow, if the modes of 
reckoning longitudes by the two nations differed by so unmanage- 
able a quantity as 77^ 04^ The time is not distant when we 
shall have published, under the authority of the government, per- 
fect charts of our harbors and external sea-coast. I trust also that 
the day is not far distaut when foreign charts (improved by su^ 
veys made by our own officers) will be issued from the bureau of 
Hydrography of the Navy I>epartment, for the benefit of the 
commercial marine of our own and other nations. These charts 
should be rendered as serviceable and available as possible to the 
whole maritime world ; and this end will be attained in the man- 
ner pointed out above. What is for our own advantage will prove 
beneficial to others. 

It may be proper to observe here, that although I speak only of 
ibe meridian of New Orleans as ^tbiltary^ yet all prime meridians 
are essentially arbitrary. TYve^f W^f^ \^\i ^^\»^^iM>s<^^iUi 
a sole reference to the xMSxhqxHl qodn^\a»qra« ^mnfl^ ^^oaaBssoA^^^ 
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the French, Portuguese, and Dutch, have placed their prime me- 
ridians out of their own countrjr ; but I need not consume space 
by entering into historical details that are easily obtained.* 
The early conduct of the French, however, in this matter, de- 
serves to be mentioned because it contains some instructions 
for ourselves. By a royal ordinance of Louis XIII, the island 
of Ferro was established as the French first meridian, and Paris 
was assumed to be twenty degrees to the eastward of it. It 
appears from the memoirs of the Royal Academy of Sciences 
of 1742 and 1746, that attempts were subsequently made to fix 
with accuracy the exact distance of Paris from the island, not- 
withstanding that no precise spot on it had been designated as 
the origin of longitudes, and that there was a prevailing igno- 
rance as to theiopography and shape of the island. The deter- 
minations by (ffierent persons of course varied, and this caused 
thoee uncertainties and fluctuations in the French longitudes 
which led to the final abandonment of the assumed meridian. 
We may profit by this example. 

Having decided to take for our prime meridian that great circle 
of the earth which is ninety degrees or six hours from Green- 
wich, we are to keep it wherever it may fall. By means of the 
magnetic telegraph, the distance of this circle from the meridian 
of the National Observatory can be determined with sufficient 
accuracy, and, being once determined, it is to be regarded as fixed 
and permanent. If it should be found necessary to make any 
change hereafter, that change will be applied to the imaginary 
meridian, and not to the meridional differences of other places 
from Washington, which are to remaiti always the same. 

The Washington Observatory is thus made the virtual standard 
according to which all values are assigned, and to which all me- 
ridional differences are referred ; and from which, also, all absth 
bite longitudes are computed. 

Its own distance from the six hour circle being once ascertained 
by magnetic communication, it will be, in effect, for this country, 
the true origin of longitude. 

It will not be practically indispensable to distinguish by any 
visible, real mark, the meridian of New Orleans, so far as the 
National Observatory is concerned ; for the latter, its distance in 
time from the arbitrary meridian being once assumed, becomes 
the effectual, established zero ; but this mark will be useful for 
reference in the adjacent country, saving labor and time in fixing 
Longitudes in its vicinity, and its foundation appears to be pecul- 
iarly proper as a national monument. The cost of such a mark 
will be but trifling. 

Thus the new meridian will be, what its name implies, strictly 
Birbitrary. It may be thought that there ate Te^sov\%Ql ^^«v\- 

* See Eocyc Pertbenais, and Britannica, art. Geof^. — Qoo^^'?wdXj^c>^\^,*sA^^'^" 
oa Eacjra, art ifendiaQ— Dclambre's Hist, of Astronoitty, ^i&M^ksLi Qiv\AVi%^ ^tfS'. 
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tific character why the Natioori ObaenraUMy at Waahington dwold 
be selected as the Dominal origin of longitude, on thia contioent 
Such is not the case. Our National Obeervatory at Waahington 
anust have existed half a century before it will be able to furnirii 
independent observations suflicient for the determinatioD of acoi^ 
lect theory of the moon or primary planets. But theae theories 
are already calculated from the observations (begun long ainoe and 
uninterruptedly continued) at the old established observatories of 
Europe. In preparing new tables, I shall avail myaelf of the 
Washington observations to the utmost extent of their utility. 

I propose, also, to give, in the Astronomical Ephemeris, the 
times of transit, and the corresponding places of the planetSi and 
principal fixed stars, over the meridian of Washington. 

Hitherto I have treated this question without an express rsfe^ 
ence to merely national views and feelings. S^far aa the sub- 
ject is merely scientific, they do not enter ; so far as it ia practicil, 
they are of paramount importance. 

But I am very far from being seduced into a forgetfulness of 
national sentiments, by the silly pretense that there are or can be 
duties to science or to humanity, which are at variance with those 
to country ; a notion, wherever it is held, that implies not only a 
want of patriotism, but of true humanity also. " Science knows 
no distinctions of country" — in its claims to support and in itsex- 
emption from hostilities — in its spirit and in its communions — ^in 
its highest aim, which is to study the laws of nature, and endeavor 
to make the knowledge of those laws useful to mankind. 

But science, like all objects of human interest and pursuit, is 
compelled to recognize the distinctions of country in the duties 
it imposes, in the means of its progress, and in some measure in 
its associations and the limits of its operations. It prospers and 
is fostered by those affections which divide us into distinct fami- 
lies and nations, at the same time that they preserve our relation 
to the whole race. 

Being designed to act within a limited sphere of usefulness, we 
are happily supplied with a motive to every duty in a correspond- 
ing affection, which, if rightly elevated and directed, renders the 
performance of that duty easy and agreeable. 

Feeling assured that it is by laboring in the sphere assigned us 
that we are most likely to accomplish something that may be 
beneficial to mankind, and that by making ourselves good citi- 
zens of that state to which our efforts are unavoidably confined, 
we may best hope to prove ourselves useful citizens of the great 
republic of letters and science constituted by the union of all 
cultivated people, I indulge a sentiment of American prkie and 
gratification, that another step has been taken by the govemmeut 
towards the promotion of science^ by the foundc^tion of an Ameri- 
can Nautical Almanac. 
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Note. — The preceding paper is the substance of a letter ad- 
dressed to the Hon. Wm. Ballard Preston, Secretary of the Navy, 
by Lieut. Davis, ^pon the latter being called to take charge of 
the praparatioo of the Nautical Almanac provided for by the act 
of Congress, approved March 3, 1849. 

Lieut. Davis stated that he had been officially directed by Mr. 
Preston to lay this paper before the Association with the request 
that it should be submitted, for a report thereon, to a committee 
of members of the association, consisting of mathematicians and 
astronomers from various parts of the country. On motion of 
Prof. A. D. Bache, the paper was thus referred, and the following 
gentlemen were nominated by the President and confirmed by 
the Association as the committee. 



Prof. A. D. Bache, Supt. U. S. 

Coast Survey. 
Lieut. M. F. Maury, Supt. Nat. 

Observatory. 
Prof. Barnard, of Alabama. 
Prof. Lewis Gibbes, of S. Carolina. 
Prof. CouRTNAY, of University of 

Virginia. 
Prof. S. Alexander, of Princeton. 
Prof. Frazer, of University of Pa. 
Prof. Anderson, of New York. 
O. M. MiTCHEL, of Cincinnati. 



Wm. Mitchell, of Nantucket. 
Prof. Love KING, of University at 

Cambridge. 
Prof. Smyth, Bowdoin College. 
Prof. Trinlocke, of Kentucky. 
Prof. CoCKLEY, St. James, Md. 
Prof. Curley, of Georgetown Coll. 
Prof. Fowler, of Tennessee. 
Prof. Phillips, of N. Carolina. 
Prof. Bartlett, of West Point. 
Prof. Snell, of Amherst. 
Prof. Caswell, of Providence. 



Prof. Stanley, of Yale College, i Lieut. C.H. Davis, Supt. Naut. Aim. 



Abt. XXXL — Contributions to the Mycology of North America ; 
by the Rev. M. J. Berkeley, of England, and the Rev. M. A. 
Curtis, of South Carolina. 

Mr. Berkeley having generously proposed that the new species 
of Fungi which I communicate to him shall be published under 
our joint names, though the greater part of them would justly 
have fallen to his own share, they will henceforth be published 
accordingly. They will be first described in the London Journal 
of Botany by Mr. Berkeley, and transferred from thence to this 
Journal, with such alterations, additions or omissions, as later ob- 
servation may demand, and as may best subserve the purpose of 
these contributions. — M. A. O. 

31. Agaricus (Amanita) agclctinatus, Berk, and Curt. — pileo 
ex hemispherico piano viscido e volva areolato, margine sulcato ; 
stipite curto solido ; lamellis latis liberis rotundatis. Ad terram 
Id sylvis arenosis. Aug. Society Hill, S. C. 

White, pileus 1-2 in. broad, scaly from the remavu^ oX. \.Vv^ 
volva^ margin thin. Stem i-1 J in. hig\i, 2. \\xi^ \!tv\^.^ ^\^^^^ 
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at the apex, bulbous at base, furnished with a Tolm whose nuff- 

£'n is free. Ring wanting. Oills broad, Fentricoae, roanded and 
se behind. Spores white, elliptic. — Resembling snudl fonns of 
A. vaginatiis, but distinguished by its solid stipe, more distant and 
thicker gills, and decidedly viscid areolato-squamoee pileas. 

32. A. ASPEBATU8, Berk.! — ^In sylvis paludosisi Society HilL 
This beautiful species was previously known only as an inhabit* 
ant of Ceylon. 

33. A. FDLIGIN06U8, Friea.-*»In umbrosis. June. Society HilL 

34 A. vELLEREUs, Fr. — In sylvis aridis. June, July. Sociecy 
Hill. Item, Santee Canal. Mr. RaveneL 

35. A. ANGusTissiMus, Lasch. — Adterram. Aug. Santee OsnsL 
Ravenel. 

36. A. 80ALPTURATU8, Fr. — Ad truncos pineos. Aug. Society 
Hill. Item, Santee Canal. Ravenel. 

37. A. coNiGENus, Pers. — Ad conos pineos dejectos in homidia 

Wilmington, N. Car. 

38. A. Clavus, Bull. — Inter muscos ad terram argillaceam. 
Sept. Hillsborough, N. C. 

39. A. ciRRHATus, Pers. — ^Ad terram subter asses. Aug. So- 
ciety Hill. 

40. A. CAMPANULATus, Linu. — May. Society HilL Item, Son- 
tee Canal, ad fimum vaccinum. June. Ravenel. 

41. A. MURALis, Sow. — In sylvis humidis. May. Society HilL 

42. A. scTPHoiDEs, Fr. — Ad terram in hortis. June, July. So- 
ciety Hill. 

43. A. pncioATus, Bull. — Ad terram in graminosis. June. San- 
tee Canal. Ravenel. Item, Hillsborough, N. C. ? 

44 A. BRUMALis, Fr. — Ad truncos putridos. Sept. Santee 
Canal. Ravenel. 

45. A. UBIBELL1FERU8, Linu. — In sylvis humidis; Rhode Island 
Mr. Olney. 

46. A. ATROccERULEus, Fr. — Ad Caryam dejectam. June, July 
Society Hill. 

47. A. PoMETi, Fr. — Ad tnincos dejectos. July. Hillsborough. 
N. Car. Has a pleasant anisate odor when fresh. 

48. A. SEPTicus, Fr. — ^Ad Polyporum corruptum. July. Hills- 
borough. 

49. A. (Pluteus) Curtisii, Berk. ! — ^pileo erugi viscido hepa- 
tico ; stipite aequali solido glabro albo ; lamellis iiberis ex albo 

cinnamomeo-roseis. Ad Vvgimxii corc\x^\.\>xa vci ^^udosis. March- 
Oct. Society Hill. - 
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ap 2-3 in. broad, shining, from pale becoming livid or liver 
red, smooth, margin thin. Flesh white, 2-3 lines thick in 
centre. Lamells white (becoming discolored by the pale 
amon colored spores), unequal, numerous but not crowded, 
iicose, 3 lines wide, free and rounded at base, leaving a deep 
ression around the stipe. Stipe rather brittle, 2-3 in. long, 
It 3 lines thick, smooth and shining, somewhat thickened at 
. Spores oval. Tasie and smell disagreeable, but weak. 

X A. 8INUATUS, Fr. — Rhode Island. OIney. 

I. A. cAMFHORATus, Fr. — Ad terram in umbrosis. June, July, 
ety Hill. Item, Santee Canal. Mr. Ravenel. 

!. A. SANGUINEUS, Wulf. — lu sylvis humidis inter folia. July- 

L Society Hill. 

i. A. PENETRANS, Fr. — Ad truncos dejectos corrumpentes. 

). Society Hill. Item, Sautee Canal. Ravenel. 

L A. LANUGiNoscs, Bull. — Ad humum lignosam in sylvis hu- 
is. May. Society Hill. 

». A. sEMioRBicuLARis, Bull. — Ad tcrram fimosam. Aestate. 
iety Hill and Hillsborough. 

i. A. vERVACTi, Fr. — Rhode Island. Mr. Qlney. 

r. A. FABACEus, Berk. ! — Ad terram pinguem. July-Nov. 
;ee Canal ; Mr. Ravenel ; and Society Hill. First discovered 
*hio by Mr. Lea. This is among the most delicious species 
he table. The fresh specimen has a distinct taste and odor 
each kernels or bitter almonds, which are nearly lost in being 
:ed. 

i. A. (Psalliota) Achimenes, Berk, and Curt. ; — pileo piano 
ro nitido verrucis exasperato ; stipite floccoso-farcto ; lamellis 
is ex albido cinereis. — Ad terram. June. Santee Canal. 
Ravenel. Item, Society Hill. 

)litary. Cap 4-6 in. broad, pallid or ochroleucous, smooth 
kid leather, but studded with warty excrescences especially 
urds the centre. Stipe 4-G in. high, 3-4 lines thick, white, 
isd with floccose fibres, furnished towards the apex with a 
J deflexed ring. Gills broad, crowded at first, whitish, then 
reous and fuscous, free. Spores brownish, oval or ovate. — A 
idid species allied to the preceding, but differing in its paler 
38, warty cap, ample ring, &c. 

I A. LACRTMABUNDus, Bull. — ^Ad latcra fossarum. Sept. San- 
Tanal. Mr. Ravenel. 

), A. vELUTiNus, Pers. — Ad terram humidam, &c. Apr., Sept. 
:ee Canal. Mr. Ravenel. 
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SCIENTIFIC INTELLIGEHCC. 

L Cremistst and Phtsxcs. 

1. Bffleclwn of the Magnetic Needle hp the ad of FoUim, 
(taken from Phil. Mag , xxxiv, 543.) — ^This curious and interestJDg 
experiment is due to the investigations of M. Du Bois Reymond of 
Berlin, and his method of performing it is as follows : — Ele takes a 
very sensitive galvanometer, and attaches to the terminal wires tbersof 
two perfectly homogeneous strips of platina. These strips are dipped 
down into two vessels filled with salt and water, into which fluid, as 
contained in each vessel, two corresponding fingers of the two hands are 
to be plunged. On the first immersion of the fingers there is alnost 
always observable a more or less decided deflection of the needle, thii 
deflection not being amenable to any known law, and being in the opin- 
ion of the experimenter due to the diflerence existing to sooie extent 
and in some way or another between the cutaneous covering of the two 
fingers. Whenever there is a wound on one of the fingers the deflec- 
tion is greater than usual ; and its direction is uniformly such that the 
injured finger behi^es like the zinc-side of an arc of zinc and copper, 
which we may conceive to be inserted between the two vessels instead 
of the human body. It need hardly be remarked, that it is not this 
sort of action to which in the experiment in question it is purposed to 
direct the attention. On the contrary, in order to observe the efiects 
alluded to, it is requisite to wait either till the needle has gone back to 
the zero point of its scale, or at least until it has assumed a constant 
deflection attributable to the residue of a current which it is beyond 
us to eliminate. As soon as this state is attained, the whole of the 
muscles of one of the arms must be so braced that an equilibrium 
may be established between the flexors and the extensors of all the 
articulations of the limb, pretty much as in a gymnastic school is usu- 
ally done when it is desired to exhibit the development of ooe^s 
muscles. 

As soon as this is done the needle is thrown into movement, its de- 
flection being uniformly in such a sense as to indicate io the braced 
arm ^^an inverse current,^^ according to Nobili^s nomenclature; that 
is to say, a current passing from the hand to the shoulder. The braced 
arm then acts the part of the copper in the compound arc of zinc and 
copper mentioned above. 

With his own ^Ivanometer, and when M. Dubois Reymond himself 
performs the experiment, the deflection amounts to 30^. He obtains 
however movements in the needle of far greater extent by contractiog 
alternately the muscles, first of one arm and then of the other, in liroo 
with the oscillations of the needle. On bracing simultaneously the 
muscles of both arms, inconsiderable deviations are observable, some- 
iimes in one direction, sometimes in another ; and these minute deflec- 
tiona are evidently allribulab\e Vo v\v^ ^\^^T^tv^^\»v«^»\i the contractile 
force of the two Umba. Heuc© "w ai«» >^s«x^\»u^i»tcK^«MMwfiw>9k 
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repeated many times in succession, the results diminish gradually in 
amount, not only in consequence of the energy of the contractions be- 
coming less and less, but also because it becomes more and more diffi- 
cult to restrain the act of slackening or letting down the muscles to only 
one of the two arms. 

The amount of deviation, ciBteris paribus^ depends upon the amount 
of the development and the exercise of the muscles. The author is 
said to have an arm of considerable power, and among the number of 
aavans that have tried the experiment at his residence, there has not as 
yet been found one who excelled or even came up to him in this re- 
spect. There are indeed individuals who do not possess the power of 
producing a sensible deflection in the needle of his galvanometer, but 
it is readily ascertained that in these instances there is a want of suffi- 
cient muscular tension. 

There is one remark, to conclude, which the author has been fre- 
quently led to make, namely, that the habitual superiority of the right 
hand over the left in this experiment is to be interpreted by the pre- 
ponderance of the amount of deflection produced by the tension of the 
right arm. This peculiarity was likewise observed when the experi- 
ment was performed by M. von Humboldt. The impulsion impressed 
on the needle by the contraction of the muscles of his right arm was 
appreciably more considerable than that produced by his left arm. 

For his own part, M. von Humboldt has addressed to M. Arago a 
letter of the following tenor : — He says, the fact of the experiment of 
affecting a magnetic needle by the alternate tension of the muscles of 
the two arms, an eflect due to volition, is established t>eyond all ques- 
tion or doubt. Notwithstanding my advanced years and the little 
strength that I have in my arms, the deflections of the needle were 
very considerable ; but they were naturally more so when the expert- 
Rient was performed by M. J. Miiller or by M. Helmkoltz, who are 
younger men. To facilitate the experiment it is advisable to plunge 
the fore-fingers into the water, and to support the palms of the hands, 
to enable one to brace up well the muscles of the arm which it is pur- 
posed to bring into play. 

2. On tke Development of Electricity in the Act of Muscular Con^ 
traction; by M. Becquerel, (Compt. Rend., May, 1849; Phil. Mag., 
zxxv, 53.) — I have repeated unsuccessfully the experiment of M. Du 
Bois Reymond, relative to the production of an electric current in the 
act of muscular contraction, making use of the arrangements which he 
indicated in a letter addressed to M. Arago by M. de Humboldt, dated 
the 17th of May, excluding however, all those secondary causes which 
could give rise to electric currents, excepting that one, the action of 
which is described. 

I shall commence by recalling to mind the observations which I made 
in studying the electric eflects obtained with a condenser, the plates of 
which were made of platinum or copper gilt (Traite de VElectriciti et 
du Magnetisme^ t. v. 2^ partie, page 10) : — 

" The electro-chemical efl^ects produced on the contact of acid solu- 
tions with the liquids which moisten the fingers, must be taken into ac- 
count. In these various reactions the ac'vds bic^\\3\t^ ^ai\\\N^ ^^^\x\- 

Secosd 8ERTE8, Vol VJJT, No. 24.— Nov., 1849. ti'i 
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eity, which is trtosmittad to the plate, and the liquidi whieh moiitm 
the fingers negative electricity. With the alkalies the effects sie 
invene.^^ 

It follows from this, that if one of the plates is covered externally 
by a very thin layer of hygrometric water, and if it is touched with a 
finger moistened with perspiration, electric eflbcts, resulting from the 
leaction of the perspiration upon the water, ensue. It is also produced 
when a finger in a great state of transpiration is spplied upon one ef 
the plates, after having been previously moistened with water { id thii 
case the water acquires positive electricity, and the contrary elec- 
tricity flows into the body of the experimenter. If we add to these 
effects those which take place when foreign bodies are adheroDt to the 
skin, we must conceive that a large number of complex electric eflbdi 
would be produced in plunging two fingers, as is done by M- Do Boii 
Beymond, into two capsules filled with water in which are ccmtaioed 
two plates of platinum in communication with a multiplier. This ii 
not all : when, in virtue of these various causes, a current has circohitsd 
in the liquid and in the wire, the two plates of platinum are polariasd ia 
opposite directions, as may be shown by whbdrawing the fingen aad 
establishing the communication between the two capsules by mesas of 
a siphon filled with the same liquid as that which they contain. This 
current, during the first few moments, having the same intensity as ihs 
primitive current, annuls it ; but if, in the act of contraction, the finger 
of the contracied hand become more or less immersed in water, the 
inverse current may be less or superior to the direct current. 1 guarded 
not only against the effects of the inverse current, but also against the 
effects resulting from the greater or less immersion of the fingers, by 
smearing with fat those parts of the fingera which might temporarily 
come into contact with the liquid. By proceeding in this manner, I 
found it impossible to observe the effects described by M. Du Bois 
Reymond. 

3. Note reltUive to the Electricity developed by Muscular ContraO' 
tion; by M. C. Desfsetz, (Ibid.) — The note which I have the honor 
of communicating, is a simple enumeration of the experiments which I 
made with the view of reproducing the phenomena announced by H. 
Du Bois Reymond of Berlin.* I shall not discuss these pheoomens, 
my only object being lo reproduce ihem. • • • • 

The galvanometer which I used was made by M. Ruhmkorff*, wboss 
skill is well known. The diameter of the wire was ^th of a millime- 
tre, and its length 300 metres. The wire made about 1800 convolu- 
tions round the frame of the apparatus. The delicacy of the instru- 
ment is shown by the following numbers. 

A copper wire jths of a millimetre in diameter, when immerBsd 
to a depth of two centimetres, afforded a deflection of 3^ in distilled 
water, 25"* in the water of the river Seine, and 68** in a solution of chlo- 
rid of sodium, containing from four to five percent, of the salt. 

Plates of gold, the surfaces of which were nearly one square centi- 
metre, afibrded under the same circumstances deflections of 11^,24^ 
and 85^. The gold, which was perfectly pure, bad been recently pre- 

' ' ' '■ > -^•^^^ 
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pared at the Mint of Paris, in the laboratory of M. Pelouze and M. 
Peligot. The needle, when set free, took about half a minute in mov- 
iDff from 50° to zero. 

1 was not at first acquainted with M. Reymond^s method of proceed- 
ing. In my earliest experiments, two cylindrical conductors were held 
in the hands, and when the needle had returned to zero, or had acquired 
a perfectly stationary position, one of the arms was powerfully con- 
tracted ; the deflection was then observed, and when the needle had 
again become stationary aAer the cessation of the contraction, the other 
arm was strongly contracted, also observing the deflection. 

These flrat experiments were made with common copper conductors. 
But for the sake of avoiding the objection which might arise from the 
ready oxydation of this metal, I had them covered with gold-leaf. 
Other conductora were coated with silver, platinum and gold. 

The experiments were made by three persons. Were there no oc- 
casion for using gaivanometere, we should be inclined to believe that 
silver, and especially gold and platinum, which preserve their polish 
and lustre in contact with moist air, would be appropriate for these ex- 
periments, on account of their unalterabilily. This is however not the 
case; silver, gold and platinum aflTord currents which are almost as 
strong as copper. When the platinum conductor is held in the hand, 
and the needle has become stationary, merely touching it with one An- 
ger more, or less, is suflicient to change the position of the needle sev- 
eral degrees. 

In these experiments the needle was deflected 50^, 75^ and even 90^. 
When one of the conductors was squeezed powerfully, the needle 
moved in one direction, and when the other conductor was squeezed, 
the needle moved in the same or in an opposite direction. 

It is indispensable to repeat these experiments several times, without 
which we should be liable to errors. Thus it happens that the deflec- 
tions of the needle occur alternately in one and the other direction ; 
but on multiplying the experiments, we find that the deflections fre- 
quently take place in the same direction, although the compression is 
produced firet by one and then by the other arm. If the chemical ac- 
tion was regular like that of a watch-spring, we ought to obtain cur- 
rents in the opposite direction. We only experimented in this way, be- 
cause) on the one hand, we were unacquainted with M. Keymond's 
method of proceeding; and on the other, we thought that silver, and 
especially gold and platinum, when simply held in the hand without any 
compression, would only aflford a very weak current. But experience 
unfortunately proves that gold and platinum are under these circum- 
stances as impressionable as brass, if I may be allowed to use such an 
expression. I have repeated M. Reymond^s experiment several times, 
both following rigidly and varying his method of proceeding. 

I firat wished to ascertain whether the instrument, which I had not 
yet used, was sensible or not to changes of temperature. For this pur- 
pose, I heated one of the places at which it was soldered to the melting- 
point of wax, the communication being established by ttie hands be- 
tween the two plates ; I also augmented the temperature of one of the 
two solutions of common salt, by immersing \u \v. ^V^<a!& V3\^^<« ^VV^^ ^'>c^ 
boiJing wateff r/ie communication being aVwu^aVie^XM^Vj ^^'^^^^'^\ 



408 Scientific Inielligence. 

ID neither case did I observe the slightest deflection, which might be 
anticipated from the known properties of thermo-electric phenomena; 
nevertheless it appeared to me of use to verify this in the present in* 
stance. To avoid the eHecl of a more or less deep immersion of the 
metallic plates, in consequence of the introduction of the fingers, I 
partly covered these plates with black wax, so that the uncovered sur- 
face was always in contact with the solution. 

As regards the fingers, 1 attempted to immerse them to the same ex- 
tent in ail the experiments, having found that in plunging successively 
one, two or three, or more fingers, or a single finger to a greater or 
less depth, the intensity of the deflections varied. This result indeed 
had been anticipated. I had even had some long kinds of copper thim- 
bles gilt, so as to regulate the immersion better. But I abandoned ihii 
method of proceeding, because it differed too much from that adopted 
by M. Du Hois Reymoud. 

In experiments made according to M. Du Bois Reymond^s process, 
the alternate contraction of each arm has sometimes afforded deflec- 
tions in the same, sometimes in the opposite direction. 

In other experiments, each arm was successively contracted out of 
the water, and on each contraction the vessels were connected by 
means of the fingers. In others, large capsules were used, so as to 
allow more freedom of motion of the hands, and so as to permit tbe 
immersion of the closed hands, either contracted or not contracted. 
The results of these two series of experiments are sometimes favora- 
ble, sometimes contrary to the assertion of M. Keymond. The neces- 
sity of multiplying the experiments is very distinctly shown in this case. 
The results of two or three experiments agree with the results annouD- 
ced by M. Reymond ; and then, if they are continued, opposite results 
are obtained. A singular fact is also remarked in these experiments, 
viz., that the fingers are influenced much in the same way as metallic 
conductors; they lose part of their efficacy by repeated immersions. 

I was desirous of reducing the experiment to a greater amount of 
simplicity. I replaced the galvanometer by a frog which was properly 
prepared. Several persons, separately or in connection, having stront(ly 
contracted one of their arms, in vain endeavored to produce convulsive 
movements, by connecting the two arms by means of the most sensible 
parts of the animal. Nevertheless with a very fine copper wire and a 
plate of zinc, without the use of any liquid, very marked contraclioos 
were produced both before and after the experiment. 

I also endeavored in vain to deflect a very delicate astatic magnetic 
needle, by the union of the two hands, whilst one hand was strongly 
contracted. Finally, I attached a cylindrical gilt conductor to the back 
of each hand by silk cord : the contraction of one or the other arm did 
not perceptibly change the deflection of the needle, which amounted 
to 10° from the simple contact. The efl[ects of the contact were in- 
creased in a murked degree by moistening the back of the hand with a 
few drops of salt water; but the contraction of one or the other arm 
did not produce deflections alternately in one or the other directions. 

These three experiments appear to me to be under more favorable 
conditions than those of M. Reymond. The results of them are re- 
moved from the inlervenUou o( vVvq rnvnextiv^ii qC caetallic lamiuse in 
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line solutions, which is always somewhat obscure. Unfortunately 
ey only furnished negatirc results. 

In conclusiou, if we are only to admit as true that which is clearly 
imonstrated, we think that the experiments detailed in this note show, 
at if the contraction of one arm gives rise to an electric current, this 
irrent is not appreciable to our present means, at least to those which 
9 have employed. 

We are, however, far from believing that the tetanic contraction of 
limb does not give rise to the decomposition of a certain quantity of 
ectricity. The friction of the parts upon each other, and the une- 
lally heated state of heterogeneous parts would give rise to electric 
•compositions ; but recom posit ions ensue immediately. This is prob- 
ity the case in all the chemical actions which occur in the economy. 
Until chemistry has discovered a metal or an alloy which does not 
ford any current by the contact of liquid conductors, we shall always 

exposed to numerous errors in researches upon the currents of ani- 
Eila and vegetables. 

The galvanometer is a very valuable instrument, but it requires a 
ry large amount of skill and prudence on the part of the experimenter. 

it is made but slightly sensible, it only indicates powerful phenome- 
i ; if it is made very delicate, it obeys the slightest perturbating causes, 
is not impossible that a large number of experiments upon the cur- 
Dts in animals and vegetables may merely arise from illusions, and 
at what is attributed to animal and vegetable currents, may be noth- 
g more than the action of liquids upon the plates of gold or platinum 

galvanoscopes, or upon other different liquids. If the two plates of 
lid of a galvanoscope are inserted in any direction in a potato which 
a either budded or not, in an apple, or a cabbage-stalk, or the flesh 

beef; if any two parts of the skin, slightly moist, are touched with 
Me same plates, we have currents ; if first one and then the other 
ite be withdrawn in succession, and af^er having washed and wiped 

it be replaced, the current is reversed ; if the plates are more or 
n deeply immersed, reversions may also occur. 
It is possible that the convulsions experienced by the frog from the 
ntact of the crural nerves with the muscles of the legs, may depend 
ly upon the heterogeneity of the liquids which moisten these parts. 
IB possible that the permanence of the direction of what is called the 
rrent of the frog may be owing to a different alterability of the ex- 
smities of the animal by the various solutions employed in these ex- 
•riments. In the experiment as arranged for determining the true or 
lae current in the frog, we merely require to substitute for the animal 
cord of thread impregnated with common salt, and one of the ends 

which has been touched with the stopper of a bottle of sulphuric 
id, and the other with the stopper of a bottle of nitric acid, to reverse 
9 current a great many times, as is done in the case of the current of 
e frog. 

There is one experiment upon this subject which would have a cer- 
n value without being decisive, it is that of the action of a circuit of 

fB upon a magnetic needle, 
arranged a chain of frogs in the same tnatinei ^«>\\^^^vt%^^^^^- 
c pile are arranged ; this chain triBtversed a \)e\\-^wa^\itt«^'^'«^'^'=^ 
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a very delicate astatic needle was suspended. I did not observe any 
distinctly appreciable effect at the moment at which I united or separa- 
ted the extremities of the chain. Had an effect been obtained, the ob- 
jection from the action of the heterogeneous moist parts would stilt 
remain. 

It does not appear to me that the existence of electric currents io 
frogs and plants is a perfectly proved fact. I speak openly, submitting 
my doubts to those philosophers who have made most interesting, and 
10 some cases very ingenious experiments upon this subject. 

4. On the Polarization of Heat, — The polarization of heat first an* 
nounced by Berard, has been established by various experiments bj 
Forbes and Melloni. Provostaye and Desains have lately announced 
to the Academy of Sciences at Paris, (Session of July dO,) new inves- 
tigations showing — 

(1.) That heat traversing Iceland spar is divided into two pencils, 
completely polarized in the plane of the principal section or a perpen- 
dicular plane. 

(2.) That the law ascertained by Malus, according to which, the in- 
tensity of a ray completely polarized is divided between the ordinary 
and extraordinary images to which it gives origin in traversing the spar, 
is applicable to heat as well as light. 

(3.) That the variations of intensity which polarized heat experiences 
in its reflexion from glass at different incidences, are exactly repre- 
sented by PresnePs formulas determined for light, only allowing that 
the solar heat traversing the prism has a little difierent index — 1*5. 

(4.) That there is a most perfect correspondence between the phe- 
nomena presented in the reflection from polished metals of polarized 
heat and polarized light. 

5. ComposUion of Bones^ (Acad. Sci. Berlin, Feb., 1849.) — M. W. 
Heintz, finds for the phosphate of lime in bones, the compositioa 

• ••• ••«• 

B^ P, instead of the hypothetical formula Ca" P' of Berzelius. He 
obtained in his analyses — 

Bones of the ox. 8heep. Human bniiet. 

Lime 3746 4000 37*89 87 51 

Magnesia, . . 3097 0*74 57 056 

Phosphoric acid, . . 2789 29*64 28*27 28*00 

Carbonic acid, . . 310 3*08 2*80 2*81 

Water, fluorine and ) 3^.^^ ^^.^ ^2 
organic matter, ) 

10000 100 00 100*00 10000 

Supposing the acids and bases united, adopting the formula given- 
Carbonate of lime, 7*07 700 6*36 6*39 
Phosphate of magnesia, 2*09 1*59 1-23 1*21 

lime, . 58*30 62*70 6013 59 67 

Lime, .... 1*96 2*17 1-81 1*62 

Water, fluorine, organic I .^.^ ^^54 30*47 31*11 
substances, ) 



I 
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He thus finds some lime (1*62 to 2*17 per cent.) not combined with 
he acids detected. This is accounied for by I he existence of fluorine 
D bones, with which this lime is probably united. According to the 
inaiyses of Berzelius, the bone of a human thigh contained 3 per €*ent. 
>f fluorid of calcium, and a bone of an ox 4*25 per cent, out of those 
K>rtions which resisted the action of heat. Marchand has found in hu- 
nan bones one per cent, of this fluorid, or 1*6 per cent, in the bones 
vben calcined. Heintz, in his experiments, found 2*05 per cent., cor- 
responding to 297 percent, in the bones after calcination. The amount 
>f Ouorid of calcium corresponding to the lime found in Heintz's analy- 
les, equals 3*57 and 3*24 per cent, of the calcined material. 

Hviniz has also found that bones after boiling in water contain no 
race of iron. He attributes that found by some chemists to the blood 
vhich is not easily removed entirely by cold water. 

6. On the Specific heat of Potassium^ with remarks on the equiva-^ 
ents of Silica and the Alkalies; by V. Regnault, (Ann. Chem. Fhys. 
3], xxvi, 261.) — The author considers the bearing of the law brought 
ml by Dulong and Petit — that the specific heats are in an inverse ratio 
o the atomic weights— on the equivalents of silver and other elements. 
ile observes that the law holds true for a large part of the elements. 
Jranium, silver and carbon are three of the exceptions. Uranium has 
lot yet been sufficiently invemigated. As to silver, the law alluded to 
i;ivea ao equivalent half of that usually adopted, and would make the 
Miyd Ag' O, instead of AgO, and the sulphuret Ag' S, instead of AgS. 
The isomorphism of Cu^ S with the sulphuret of silver, the analogy of 
shiorid of copper and chlorid of silver, besides other reasons, are urged 
IS favoring a change in the equivalent. 

Carbon exists in three conditions, each with distinct specific heats ; 
md it is important to ascertain which of these is its condition in its 
M)mbinations. It is natural to assume that to be the modification in which 
»irbon is most disaggregated. But the capacity for heat of carbon, as 
bund by Regnault, from the decomposition of organic substances, cor- 
"esponds to the equivalent 150, instead of 75 the number usually 
idopted. As an important proof on this point, the author mentions 
bat among a great number of organic compounds whose composition 
8 well determined, the number of the equivalents of carbon is an even 
lumber. There are two exceptions to this, viz., in the oxyd of carbon 
CO), and carbonic acid (CO'). But there is no special reason for 
vriiing CO rather than C O' ; and chemists write the formula of car- 
K>nic acid CO', because they regard as neutral salts, those of most 
iommon occurrence, — the carbonates of lime, of bnryta, &c., and as 
»icarbonates, the alkaline carbonates which contain double the quantity 
»f carbonic acid. The anomaly disappears if we adopt the above view 
ind regard the latter as neutral carbonates (as some chemists have ac- 
ually done), in which case the others are basic carbonates. 

The same law as regards the inverse relation of specific heat and 
itoraic weight holds also for compounds. Regnault suggests farther 
hat the alkaline oxyds should have the form R' O, and the equivalent 
le halved. Soda and oxyd of silver, or sulphate of soda and sulphate 
»f oxyd of silver, have been known to be isomotpVvovx^ *^ ^i\^>^v&^^^^ 
would render the composition analogous. V/ \\V\ le^^ietk^^ Vc^ ^\^ ^^^vox. 
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the author experimented on the specific heat of potaaaium, and he found 
it to be 5*40 in his best trial, a result which sustains liis conclusion. He 
hence infers that the equivalent of potassium should be halved, and 
that the formula of the alkaline oxyds is R^ O. 

7. On Chloroniceic Acid ; by M. E. Saint Evre, (Ann. de Chim. et 
de Phys., April, 1849.) — This acid is obtained by the action of chlo- 
rine upon benzoic acid in the presence of an excess of alkali. 

Two hundred parts hydrate potash and 60 benzoic acid are dissolved 
in 300 water— chlorine is passed until the liquid changes yellow aini 
finally green, with a pulpy deposit. By saturating the excess of potash 
and boiling, this deposit is dissolved and an oily liquid appears, which 
floats or sinks, according to the density of the solution, and on cooliog, 
concretes and becomes hard and brittle. Repeated crystal lizatiooi 
first from water and finally from alcohol afford the pure acid. 

Chloroniceic acid forms microscopic crystals, which are four-sided 
prisms ; it is volatile without decomposition, the odor is penetrating and 
resembles that of most chlorinated compounds, being quite different 
from that of benzoic acid. Distillation with lime or baryta produces a 
liquid and a solid hydro-carbon ; other powerful reagents seem to hafe 
DO effect. 

The formula of the author is Cj2 ^6 ^^ ^4- ^'^ ^^ baryta, silver, 
6cc.<i were formed. 

[The formula above given is that of a chlorinated species of wkiU 
hydro- quinone^ (Pyroquinol, Ger.) C,, Hg O^, one equiv. of hydrogen 
being replaced by one of chlorine. That this is the true relation of 
the so-called chloro-niceic acid, is not surprising, when we remember 
that Wohler found benzoic acid and bodies allied to it among the pro- 
ducts of the destructive distillation of quinic acid. Benzoic acid more- 
over differs from hydro-quinone, only by two equiv. of carbon. In the 
process detailed above, there is oxydation and substitution of chlorine 
simultaneously carried on. It is true that Hoffman failed to obtain 
chloranile from benzoic acid by chromate of potash and muriatic acid; 
but from the reaction above mentioned, it would appear that the product 
should have been a quadri-chloro-hydro-qninone, which is in reality 
colorless and might well have been overlooked. 

But we have more conclusive evidence of the correctness of our 
opinion in the researches of Dr. Staedeler, (more particularly no- 
ticed below,) in which he has proved the existence of several chlo- 
rinized species of hydro-quinone — in fact of alt but this very one 
which he docs not seem to have formed ; his process, however, was 
a totally different one. As it is, the description of the others will 
answer almost word for word for this, which should be called mono* 
chloro- hydro -quinone^ a name somewhat longer than that given by the 
discoverer, but which has the advantage of expressing at once the re- 
lation to twelve different allied bodies. G. C. Schaeffeb. 

8. On the Chlorinated Products of the Decomposition of Quinic Acid ; 

by Dr. G. Staedeler, (Liebig*s Ann., March, 1849.) — ft is well known 

to chemists that by distilling quinic acid with sulphuric acid and pe^ 

oxyd of manganese, a 8ubs\ai\ce c^WeA ^vk\wQv\^^ G x^ H^O^, is forrned, 

which is very singular *\n \la pto^env^* «iu^ x^^o\wv%« VkyAft.x>^v&Aa- 

eace of an excess of reducmg agi&uva^ ^. %-i %>a\^\»c«w»^A-— v^^^r;^^ 
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r hydrogen are takeo up, formiDg hydro-quinone Ci^H^Og. By 
le union of the two substances, the first yellow, the second colorless, 
a intermediate body, green hydro-quinone (C,, H^ O^) is found ; this 
ibstance has been represented as the most beautiful known to chem- 
ti, excelling murexide in its rich metallic golden green crystals ; 
ley are formed of great size even in a small quantity of solution. 
Dr. Staedeler has formed chlorinized species both of quinone and of 
^dro*quinone, in all cases the former being yellow and the latter color- 
ts. In one instance the union of the two formed a substance interme- 
Ate in composition and of equal beauty with green hydro-quinone. Of 
le quinones, we have according to our author, 1, 2 and 3 equiv. of H 
iplaced by CI ; four equiv. replaced in the well known chloranile. 
Of the hydro-quinones, one equiv. is replaced in the chloro-niceic 
:id [see above], the others were formed by the action of sulphurous 
;id on the corresponding quinone ; the most remarkable is that formed 
om chloranile, as by means of it the true relation of that substance 
quinone is demonstrated. 

Some other compounds are described by the author, although of no 
trticular interest. Wohler has also recently reviewed his investiga- 
HI of the sulptiur compounds of the series. He finds that in some 
stances there is direct union with S H. G. C. S. 

9. Volatilization of Carbon ; by C. Desprbtz, (Compt. Rend., 1849, 
h) — M. Despretz has commenced a series of experiments on the fu- 
vn and volatilization of various refractory substances. As one of his 
rat results, he announces the fusion and volatilization of carbon. He 
led a battery of 496 elements in four parallel series. Carbon from 
igar in an ^' ceuf electrique*' was subjected to its action ; a high de- 
«e of incandescence was produced, and the globe was covered with 
block powder, dry and crystalline. After many precautions to test the 
a]ity of the result, and various changes in the mode of experiment, 
Bspretz satisfied himself that the efifect was owing to a volatilization 
' the carbon. In one case, when the carbon reached a white heat, 
me white traces were deposited on the sides of the vase ; then sud- 
tnly it was reduced to a state of vapor, with nearly the appearance 
liich iodine presents when a fragment is cast on a heated body. The 
asB was lustrous with the crystalline sublimate. This result failed 
1th less than 496 elements. 

Experiment has farther shown that carbon is best fused into globules 
nitrogen under a pressure above the ordinary atmospheric pressure. 
lass vessels break too easily, and therefore it is necessary to use 
etallic. 

Alumina, rutile, anatase, nigrine, oxyd of iron, kyanite and other 
ecies were fused immediately into globules and then gave off vapors. 
ispretz has this subject still under investigation. 

[Note. — ^The fusion and volatilization of carbon by Prof. Silliman, 
18 long since announced in this Journal, (see vols, v, 108, 361, vi, 
il, 378, x, 109, 119, 1822-1826.) The condensation of carbon upon 
a inner surface of a globe has been a frequent class experiment with 
t)f. S., and it has been customarily mentioned vu Vv\^ Wc^Vvyc^^^j^^^:^^^ 
raporizatioD, The battery used in the \a\e CoV\^\y&\jb\iOT».\ftT^ ^^'^'• 

Second Series, Vol VUl, liio. 24.— Nov., 1849. ^"^ 
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mats of 900 pain, and is one of the laigest erer eomlnieled. The 
iame result may be obtained by a Bunsen^s battery of 00 pairs, as Prof. 
BillimaD, Jr., bas often observed. The experiments of P rof essors Silli- 
man and Hare extended to the melting of various reAadory aobilaaoes, 
which had never before been Aised/I 

10. On the AUmie Weigki of mica ; by H. Kofp, (Liebiff^ Aa- 
nalen, Ixvii, p. 856, in Chem. Gazette, July, 1648.) — ^Thls doubts en- 
tertained respecting the atomic weight of silicon and the oomftasition 
of silica according to one of the three formula SiO, SiO* or SiO*, 
have not been solved by the views which have hitherto prevailed on 
this subject, where in general the decieion has been made to depend oo 
the circumstance, that a particular series of compounds might be fltnit 
simply represented, sometimes according to one, sometimes aoeofding 
to the other formula. A peculiar mode of conceiving this sobjeet 
shows that, admitting the correctness of the analytical results of Pe- 
louze, the atomic weight of silicon with H=l is 21-8, and the fomnls 
of silicic acid SiO^. 

Kopp has deduced this result from the difference between the boUiag- 
points of the chlorid and bromid of silicon. The possibility of de- 
ciding the question by this means is sufficiently evident from a number 
of determinations of the differences between the boiling-points of eev* 
era! chlorids and bromids, in which the chlorine, on the one hand, may 
be regarded as a substitute for the bromine in the otherwise corres- 
ponding bromid, thereby establishing how many degrees the boiling* 
point rises or falls when in any compound chlorine is replaced by bro- 
mine, or vice versd bromine by chlorine. AAer establishing the num- 
ber of degrees which express this difference for the subetitution of each 
atom of chlorine or bromine, it is possible, on the other hand, to coo- 
elude, from the difference between the boiling-points of a chlorid and 
the corresponding bromid, as to the number of atoms replaced. Now 
it results, from the comparison of the boiling-points of several bro- 
mids and chlorids, that the substitution of 1 CI by 1 Br raises the boiling 
point 32'' Cent, of 2 CI by 2 Br 2X32=64° of 3 CI by 8Br3x32=96<>, 
while the boiling-point falls in the same proportion when, on the ooa- 
trary, bromine is replaced by chlorine. Compare, for example, the 
boiling point of the following substances: — 

BoiliDff-point. 

C*H»Cl Chlorethyle . . . +11% Pierre. 
C*H3Cl Chloracelyle . . . — 18* to - 15% Regnaolt 
PCI 3 Chlorid of phosphorus . 78°, Dumas, Pierre. 

Boiling-point found. Cslcolsted. 

C*H»Br Bromethyle . • . 4r Pierre. 43^. 

C* H^ Br Bromaceiyle . . . Ord. temp. 14° to 17^. 

PBr^ Bromid of phosphorus . 175°, Pierre. 174°. 

Several other comparisons enumerated by Kopp lead to the law above 
announced respecting the change in the boiling-point in substitutioBS of 
bromine and chlorine. It consequently follows, as above stated, that 
according as the boiling-poini of a bromid, on comparison with tbst of 
its corresponding ch\of\d, \s svWi^x^d^V ^^^w ^ ^iSfigQieA higher 
timn in the chlorine comv^i^A^^^'^^^^^'^ tnL>aaiX\)ATft^;aA^^flkt»fiKg^ 
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I 1, 2, 3 atoms of chlorioe replaced by bromioe. The boiling-points 
the chiorid of silicon and of the bromid of silicon' have been deter- 
oed by Pierre, a most accurate observer, the first to be 59°, the latter 
be 153^ ; the difierence is 94° ; whence it follows that in the bro- 
d of silicon 3 atoms of bromine are substituted for 3 atoms of chlo- 
le in the cblorid of silicon ; that the first is SiBr^, the latter SiCP, 
d that silica is therefore SiO^ ; and consequently we must admit the 
mic weight of silicon to be 21*3, H being assumed =1. 

II. Mineralogy and Geology. 

!• Notes on the California Gold Region ; by Rev. C. S. Lyman, 
I a letter to one of the editors, dated Puebla de San Jose, March 27, 
49.) — From the western base to the summit of the range of the 
sira Nevada, is a distance generally of a hundred miles, or more. 
le western slope is broken and precipitous, and through the deep ra- 
tes that abound, flow the numerous mountain streams that form the 
ftutaries of the Sacramento and San Joaquin rivers. The gold re- 
»i is a longitudinal strip or tract from ten to forty miles in width lying 
)ut midway, or a little lower, between the base and summit of the 
ige, and extending in length a distance of many hundred miles — 
;ive operations being already carried on through an extent of four or 
9 hundred miles at least. The gold mines near San Fernando in a spur 
the same range and which have been known and worked to some 
BDt for many years, are doubtless a part of the same great deposit. 
On approaching the gold region from the valley of the Sacramento or 
a Joaquin, soon aAer leaving the plain, the attention is arrested by im- 
nae quantities of quartz pebbles, slightly rounded, and of the size of 
Inuts, scattered over the gentle elevations which form the western base 
the Snowy Mountains.* There is here but little soil — the earth is of a 
lowish red color, and nearly destitute of vegetation. Nearer to the 
d deposits the quartz pebbles become larger, and not unfrequently 
ilders are noticed of considerable size. The quartz is so uniformly 
ociated with the gold, that even the most unscientific explorer would 
; think of looking for the metal where quartz did not abound. Pass- 
; up the mountains it is easy to tell when you leave the region of 
d from the sudden disappearance of the quartz. In August of last 
ir, in company with Mr. Douglass and others, I ascended from the 
)ry Diggings^' near the Rio de los Americanos, to within a few miles 
the snow, enjoying in the highest degree the sublime scenery pre- 
ited by lofty and precipitous mountains, separated from each other 
dark, deep ravines, and wooded with primicval forests of towering 
I and pines. The back bone of this mountain range is granite, the 
'eral varieties of which constituted almost the only rock visible in 
last few miles of our journey. In descending we passed succes- 
ely several forms of gneiss and other primitive and transition rocks, 
we reached the slate formation which prevails in this part of the 
d district. We penetrated on this occasion some forty or forty-five 
es beyond the " dry diggings," and after leaving the quartz twelve 
fifteen miles up, scarcely a particle of gold was d\SKiQN^t^^« 

* See observations by J. D. Dona, \^\ y^^ *i.V\, *1^\, 
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As I haYe menjtioDed, the prevailiag rock of the goM legion near tht 
Rio de Ids Americanoe is slate. There are many mrieties of it — boom 
flhaly and friable, others hard and massiTe, somewhat raeemUing greeih 
•tone. The laminie of the slate beds are nearly perpendicnUur, and 
their direction about N.N. W. and S.S.E.9 or nearly the same as the 
direction of the range. These slate beds often include dykes or bedi 
of quartz rock several feet in thickness. At the dry diggings aboie 
named, I passed at right angles over the upturned edge of eootinuooi 
strata of slate a distance of four or five miles ; and in the same direc* 
tion, slate beds occur several miles farther on, but I had not the meant 
of knowing that they were a part of the same great deposit. 

In some of the richest explorations yet made, this slate formation 
immediately underlies the stratum of drift or diluvium which contsins 
the gold, and much of the gold is found in the crevices of the shoe, 
the rough edges of the upturned strata forming innumerable reoepis* 
cles or ^^podceU^^ as they are called, into which the metal has cmgin- 
ally found its way, from its own gravity assisted by aqueous agency. 
It is this accidental association of the gold with the slate rocks wbicb 
has caused the statement to be frequently made, even by persons of 
much general intelligence, that the gold exists in the body of the rock 
itself, and forms a component part of it, in the same sense that iron 
pyrites forms a part of the rocks in which it occurs. But I have no- 
where seen gold among the slate, except in circumstances where its 
presence could be accounted for by its introduction from without, a 
close scrutiny readily discovering some cleft or opening through which 
it might have entered. The richest of these *^ pockets'*^ are in the 
bottoms of sharp ravines which seem to have been notched into the 
body of the slate, and generally in situations where the bottom of the 
ravine, after descending at a considerable inclination for some distance, 
becomes more nearly horizontal. Just below a sudden descent or preci- 
pice, in the bottom of a dry ravine, gold is often found in the cavitiei 
in great abundance. From such a spot Mr. Douglass extracted a pound 
of gold in a few hours, even after the place had been previously ** dug 
out,'* as was supposed, and abandoned. 

I have noticed in published accounts, many erroneous statements re- 
specting the geological position of the gold. Some have said there is 
no particular formation in which the gold occurs — but that in difiereot 
places it is found in different kinds of earth or rock. You will not 
need to be informed that this is without foundation. So far as I have 
been able to examine, or can learn from competent witnesses, there is 
but one geological formation with which the gold of the Sierra Nevada 
is associated and in which it uniformly occurs. This is the stratum of 
drift or diluvium^ composed of a heterogeneous mixture of clay, sand, 
gravel, and pebbles, and varying in thickness from a few inches to sev- 
eral feet. Here, as elsewhere, this stratum is neither horizontal nor 
of uniform slope, but conformed to the varying inclination of the earth*s 
surface, covering the declivities, and even the summits of the hills, as 
well as the bottoms of the ravines and valleys. Out of this stratum I have 
no where found gold, except where a stream has cut it away and made 
Its contents a part of some a\\uv\a\ ^otm^vvoTi ^l ^nccc^tatively modern 
date. The sandbars of somo ot ^ icini>MiVb\tL Nort«a>as ^\A "^ i^^« 
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elly prqjectioDs formed at the bendings of the streams, are oAen ex- 
tremely rich in metal. A bar in the Rio de los Americanos, (at high 
water an island^) about twenty-three miles above New Helvetia (now 
ealled Sacinmento) and on which some of the earliest explorations were 
made, it of this character. But where the diluvium has remained un- 
disturbed since the period of its deposition, I am confident no ^^ allu- 
▼iaP* or "stream" gold has been, or will be discovered, except in con- 
nection with it. It is evidently as much " part and parceP^ of this 
fonnatioB as iUi associated quartz, greenstone, hornblende, and olher 
pebbles, and whoever will explain the origin of the one, will at the 
same time elucidate the origin of the other — for one and the same 
agency unquestionably spread both of them over the surface of the 
district What the latest theory of geologists is to account for the dis- 
persion of driA, I am too isolated from the scientific world to know. 
Quartz is the only substance with which I have seen the gold intimately 
united, and these compound lumps seem to show clearly that the orig- 
inal wuUrix or veiU'Sione of the metal was a dyke or bed of quartz 
rock. And we have only to suppose, that when the quartz, with its 
accompanying rocky strata, was broken up by natural agencies at some 
former geological epoch, the interspersed or included veins of gold 
were at the same time reduced to fragments, and these rough and an- 
gular fragments subsequently broken and further comminuted and 
rounded by mutual attrition, to account for the present form and ap- 
pearance of the gold, and for its constituting a portion of the materials 
of the driA. But whether these materials with their golden treasure, 
now occupy the precise geographical position of their parent rocks, or 
whether they have been transported by aqueous or glacial agencies or 
both, from some neighboring or perhaps far distant locality, is a ques- 
tion which future investigations into the geology and physical geogra- 
phy of the region will better elucidate than the imperfect data at pres- 
ent in my possession. I cannot avoid the fancy, however, in connec- 
tion with the glacio-aqueous theory, that when the continent was wholly 
or partially submerged, the materials of the diluvium, including the 
gold, were transported by icebergs from their parent locality, and 
when at length set free, lef\ to assume their present position on what 
was then the rocky and uneven bottom of the superincumbent ocean. 
And we have only to imagine these freighted icebergs stranded by 
oceanic currents against the partially emerged range of the Sierra Ne- 
vada, to account for the great longitudinal extension of the gold region 
along the western slope of the mountains, while laterally it appears to 
extend neither above nor below certain definite limits. 

The gold of different localities varies very much in size. That from 
the banks and sandbars of the rivers, is generally in the form of small 
flattened scales, and commonly it is found to be finer the lower down 
you descend the stream. That taken from the bottoms of the dry ra- 
vines, which every where abound in these mountains, and furnish out- 
lets for the torrents of the rainy season into the principal streams, is 
mostly of larger size, and occurs both in small particles and also in 
small lumps and irregular water-worn masses, from the size of wheat 
kernels to pieces of several ounces or even ^ouvvda \iv >w^\^\» ^Wv^ 
Ane gold of these rav'mea is commonly less wotu wx^ ^^Wa^x^^ ^^^ 
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that in the alluvion of the rivers. And the flattened ecale«like form of 
the gold in theie latter depoeiii would aeein to be owing to the gnat 
malleability of the metal — the stones and pebbles among which ths 
minuter particles and fragments of tbe originai vein of native metal 
chanced to lie« and by which they were rudely hammersd, having pe^ 
formed very effectually the gold beater's oflbse, and gradimlly vediiosd 
the rough angular particles, on their granite anvils, to the Jhttensd 
spangles which we now observe. Some of these flakes are often aa 
inch or more in diameter and scarcely thicker than paper. Many speci- 
mens bear the distinct impression of the crystalline stnictare of gimnits 
and other rocks ; and I have seen several pieces deeply stamped^ as witk 
a die« by crystals of quartz, the form of the crystal being as distinctly 
apparent as tbe device on a gold eagle fresh from the United StataamiaU 
The black, ferruginous sand, which every where accompanies tbe 

Eld, and which, from its great specific gmvity, remains with it in ths 
wl or machine af\er the other earthy materials have been removed, 
varies in fineness with the sixe of the accompanying gold. That ob» 
tained in connection with the fine river gold being of the fineness of 
writing sand, while that associated with tiM coarse gold of the nvinsi 
is often as large as wheat kernels, or peas, and sometimes of the sixe^ 
of hazelnuts or walnuts. These coarser pieces are fragments of crys- 
tals very hard and heavy. I found no specimens with the faces com- 
plete, and have not the means of knowing to what species they belong, 
but suppose them to be magnetic iron. ' That tbe fine sand is composed 
of fragments of the same crystals greatly comminuted, I infer from the 
regular gradation of the one into the other. 

1 am not aware that the gold has yet been discovered in jdace^ or 
imbedded in its native matrix. Tbe slates, however, of the gold re- 
gion, as I have before observed, are oAen traversed by dykes or beds 
of quartz rock, and I have examined these in many places for indica- 
tions of the presence of the metal, but could detect no traces of it 
Individuals have asserted that they have found veins of it in the rocks, 
but they have refused to divulge the place where, inasmuch as they in- 
tended to work the veins themselves as soon as the season would per- 
mit. Though these statements are of course not impossible nor indeed 
improbable, I do not consider the fact as established by testimony, since 
the witnesses are men in whom I place but little confidence. 

The amount of gold taken from these mines it is impossible to esti- 
mate, but it has been immense, and the coming season it will doubtless 
be greater. New and rich deposits are developing every day. Ac- 
counts from various points in the mining district, represent the gold as 
very abundant, more so if possible than last year — individuals even 
that early in the season obtaining often from three to ten or even twenty 
ounces a day. Tbe diggings on the several forks of the Rio de los 
Americanos, the Stanislaus, the Tuwalumnes, the Merced, the Mariposa, 
King^s river (Lake Fork on Fremont's new map), and in many other 
places, are represented as peculiarly rich. 

There was one specimen of gold mingled with quartz, found near 

Stanislaus last autumn, which I had resolved to procure if possible, for 

the cabinet of Yale. U was ure^vAsLt \w Kotccw^ ^i^>ax ^^Mt inches in 

diameter^ and weighed 5^ pounda a.NO\t^>i^w%, *\l\yA\fiR\t\'wb]^\^^wi- 
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rregular masses through the stone, and as near as I could 
lit special investigation, was equivalent to about two pounds 
m a little more. Other specimens much larger, are said to 
found, and one of 20 pounds weight pure, near the Stanis- 
leae I have not seen. 

aphical Survey of Tennessee, — ^The geographical survey of 
under Dr. Troost, is still in progress, and is bringing to 
valuable additions to science, besides developing the vari- 
es of the state. Prof. Troost is well known for his learn- 
I, and his enthusiasm in his investigations, and it is greatly 
* of Tennessee, that such a savant is appreciated and his 
d into action. In a recent communication from Dr. Troost, 
I that the number of the new genera and species of Cri- 
;h occur in the state of Tennessee is really surprising, 
leal Report now before the legislature of the state of Ten- 
tains a monograph of Crinoidea of that state, in which 16 
and 88 new species are described, illustrated by 220 fig- 
Dumber not only surpasses that of those discovered in the 
of the Union, but perhaps is equal to those that have been 
the whole of Europe. 
¥hicn he communicates is as follows : — 



Tenneflseie, T. 
B antiqua, T. 
Tennesseae, T. 
«8 multipora, Norwood and 

Dulites tesselatus, T. 
arinitcsi Teniiesaefie, T. 
initeH meconidcus, T. 
azagonuM, T. 
ranulatus, T. 
iflculptus, T. 
lobo6U8, T. 

nites pyiiformis, Say. 
eoneflseae, T. 
9rialis, Say. 

eloDgatds, varietoM. 

herokeua, T. 

^inwardti, T. 

.tea Vemeuli, T. 

lobosuB, T. 

■crinites sculptus, T. 

icrinites gracilis, T. 

crinites fcnestratuB, T. 

ninitcs moniliformis, Miller. 

[ombolti, T. 

ibbosus, T. 

.gaaeizi, T. 

ma,T. 

ashnllffi, T. 

nmutus, T. 

bula,T. 

emeuli, T. 

crinites sculptus, T. 

crinites simplex, Hall. 

'onitea tuberosus, T. 

aite» tuberculosus, T. 

a?, T. 



87. Eucalyptocrinitea splendidus, T. 



38. 
89. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 



ovalis, T. 
eztensus, T. 
laeris, T. 
Phillipsii, T. 
Ooldftiasi, T. 
Nashvilla, T. 
conicus, T. 
Tennefleeie, T. 
gibbo«ufl,T. 






4V. Oilbertsocrinites Americaous, T 

48. Cyathocrinites inflatus, T. 

49. stellatus, T. 

60. gracilis, T. 

61. corrugatua, T. 

62. Tennessee, T. 

68. planus f MilUr, 

64. robustus, T. 

66. crateriformis, T. 

66. globosus, T. 

67. depressus, T. 

68. tiariformis, T. 

69. sculptus, T. 

60. conglobatus, T. 

*61. Zescrinites magnoliifonnis, T. 

62. Poteriocrinites munidpalis, T. 

63. Synbathocrinites Tennesseie, T. 
64. ffranulatus, T. 

*66. Cupcllfficrinites Vemeuli, T. 

66. laevis, T. 

67. striatus, T. 

68. Buchii, T. 

69. magnificas, T. 

70. coTTXJi^VQa,^, 

71. steV\ft.\.\ift,T. 

72. TOwsftfoTOfla,*^, 



hz. C\\veYltami>i\A» \«:A\\^^ 
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74. CupelliBcrinites inflatus, T. 

75. Haplocrinites hemisphericus, T. 

77. 
78. 



oyalia, T. 
graDulatua, T. 
mazimiuB, T. 



lo . iiiKKiiiinw, X. 

79. Platjcrinites Aim Dizoni, T. 

80. HuntevaiflB. T. 

81. polydactylus, T. 

82. in^ulptus, T. 



*83. DoDadcriiiites nmpleii; T. 
*84. Dffimonocriiiites coniutnsi T. 

AsiyloeriniUt. 

*85. CmmeniBcriiiites OTmlifl,^. 
*8d. Agassizocrinites daciylifoiiiiia» T. 

87. gracilis. T. 

*88. Gmmtocrinites cidarifofiiU8» T. 



Those marked with * are new genera. 

We may confidently believe that the state will bring out the results 
of the survey in the most liberal manner, with full illustrations. 

3. On the Altered Dolomites of the Island of Bute ; by James Bbtci, 
(Phil Mag., 1849, [3], xxxv, 81.) — Mr. Bryce describe examples of 
raagnesian limestone beds, intersected by dykes of greenstone. The 
limestone is rendered saccharine in texture, having a crumbliDg char- 
acter adjoining the dyke, but hard a short distance off. By analyw, 
it was found that the unaltered rock contained 20 percent, of carbootte 
of magnesia, while the part altered by the dyke contained only 1 to 3 
per cent. The following are analyses made under the direction of Dr. 
Robert D. Thomson. 





SiandiU 


Fe 


CaC 


MgC 


1. 


Altered, 691 


1-68 


90-66 


l-00=100-24 


2. 


6-70 


1-28 


9108 


117= 99-28 


S. 


hard 194 


0-62 


96-48 


1-23=100-17 


4. 


0-28 


0-66 


96-68 


2-24= 99-66 


5. 


unaltereil, ... 9*70 


112 


67-42 


17-81, i£,0,ar 


6. 


908 


1-12 


67-00 


1806 



4-7 4=100 

The material for the first two analyses was that nearest the dyke and 
most altered. The author enquires, ^^ To what cause are we to assign 
the changes that have taken place ? Has the magnesia been sublimed 
by heat ; or has it been withdrawn by the solvent power of free car- 
bonic acid .^" " The subject is one of great interest both to the geolo- 
gist and chemist, as the facts are directly opposed to the received 
views, and as no instance of similar changes on dolomitic rocks has, so 
far as I am aware, been put on record." 

Associated with the trap of the island of Bute, there are beds of lig- 
nite, in some cases three feet thick, and consisting of hard, stony coal. 
The lignite rests upon a tufa and is overlaid by an ochreous layer aod 
then by trap or greenstone. 

4. Plumbic Ochre from Mexico, — We have received from Prof. Bai- 
ley of West Point, specimens of plumbic ochre, or native litharge, from 
New Mexico. He writes concerning it : — " It was given to roe by Maj. 
Geo. Thomas, of U. S. Army, who got it in NeW Mexico, where he 
said it was called * silver flux,^ and used in working silver ores. 
Thinking it might be only an artificial ^ litharge,' I wrote to Major 
Henry for particulars, and he says, ^ I am certain that it is obtained in 
many places in the province of Chihuahua and Cohahuila. Whilst sta- 
tioned at Saltillo I saw some forty or fifty sacks of it which had been 
tsiken from a mine neat Maza)pe\,«i rt\\iv\t\^\o>Nxv.^^oine 100 miles south 
of Sa\i\\\o, I saw a few pxecea nvVucVv V\«i^ Xi^^xi ^\0>wA >^^\s^ ^jS^tL^t& 
ia the streams between CeraWo at\d ^oxvV^x^^^ %.\i^^«i vcw^^^'^s^^a^ 
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river in the province of Cohabuila. This leads me to suppose this ore 
occurs in the range of mountains running nearly north and south 
through Cohahuila and terminating about twenty-five miles north of the 
city of Monterey.* " 

We have examined the specimens sent us by Prof. Bailey, and find 
them to be the yellow oxyd of lead. The color is between orpiment 
and sulphur yellow, and it glistens like a granular mica of a nearly 
golden color. The natural surface is slightly crystalline and shining, 
and when broken it has a scaly texture. 

5. Oft the Formation of Minerals; by M. H. de Senarmont, 
(Compt. Rend. Acad. Sci., Paris, June, 1849.) — Senarmont by keep- 
ing certain solutions under pressure at a temperature somewhat eleva- 
ted, has been enabled to form several carbonates. The material is 
placed in a glass tube afterwards hermetically sealed, and a uniform 
heat is sustained by putting the tube in a small chamber or oven. For 
high temperatures the tubes were strengthened and the pressure equal- 
ized by placing them within a gun barrel, which was half filled with 
water and sealed up. In this way he formed — 

Carbonate of Magnesia from sulphate of magnesia and carbonate of 
soda ; temperature about 160° C. It was in the state of white crystal- 
line grains, hardly attacked by the acids. 

Carbonate of Iron from sulphate of protoxyd of iron and carbonate 
of soda ; temperature 150° C. and above. Also, from protochlorid of 
iron and carbonate of lime ; temperature between 130° and 200° for 
twelve, twenty-four, and thirty-six hours. 

Carbonate of Manganese from chlorid of manganese and carbonate 
of soda ; temperature about 160° C. Also, from chlorid of manganese 
and carbonate of lime ; temperature between 140° and 170° C. for 
twelve to forty-eight hours. 

Carbonate of Zinc from a process like that for carbonate of iron. 

6. On the Decomposition of Rocks ; by M. M. Ebelmen, (Ann. des 
Mines, [4], xii, 6^.) — The following are M. Ebel men's results with a 
trap from near St Austle, (Cornwall.) This trap consists essentially of 
labradorite and pyroxene. 







Tnp unchanged. 


Altered Trap. 


Trap] 


nnore altered. 






A. 


B. 




C. 


Alumina, • 




. 100 


100 




100 


Silica, 




. 325 


212 




201 


Lime, 




. 36 


5 
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Magnesia, . 




17 


14 




12 


Oxyd of iron. 




. 106 


107) 
2f 




79 


Oxyd of manganese, . 


3 




Potassa, 
Soda, 




•} 33 


14 




13 


Water, 


. . 


11 


43 




38 



631 497 449 

Hence the trap by decomposition has lost more than a third of its 
silica, |- of the lime, and half of the alkalies; this last shows that the 
feldspar was the last to change and had nol \)eeii y«\vc\\^ ^•^^^^tCi'^M^^. 
Second SatoB, Vol Vlfl, No. 24.— Nov- 184«. ^ 
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A. 

AlumiDA, 100 

Silica. 28S 

LimOf ..••.•• OS 
Bhgiiesia, .89 

Qxyd of iioD and oiuiganeae, . 80 

Tiiuicaeid, . • ; . 6 

PotMMi 7-4 

Soda« 32-9 

Water, ...... J5-0 

OlfrO 689-0 

' Han lwo>Uiirdi of the alkaliaa havo dinppaared, abowiog tkat iht 
deoompoaition of tha fddapar waa hr advanced. Tha raauit of iha 
ohaogM in both caaaa la to prodooe aa tha raaidua, a hydntfad ailioalft 
of alumioa or a clay. The renioval of the ailica is abowa by M. Ebel- 
men to be independent of the alkalies present. The decomposition is 
attributed by him to carbonic acid and oxygen present in waters, to 
organic matters living or in course of decomposition, and the phenomena 
of nitrification. 

7. Phosphate of Lime in Grunsand and Marl^ (from De la Bschb^s 
Address to Geol. Soc., London, Proc. Geol. Soq., May, 1849, p. Ixuii.) 
—The agricultural importance of phosphate of lime has of late yeais 
caused more search to be made for this substance than formerly, though 
Its occurrence as a component part of certain organic remaina and of 
aome rocks has been long known. Mr. Paine, of Famharo, having 
pointed out that certain beds contained phosphate of lime in sufficient 
abundance to render I hem of much agricultural value, our colleagus, 
Mr. Austen, was induced to investigate the mode of occurrence of ths 
phosphate of lime in his own neighborhood, that of Guildford. Hs 
found that the phosphate of lime nodules sre abundant in the upper 
greensand. They also occur in the gault, in two distinct beds, remark- 
ably persistent in the district. In describing the position of these beds, 
Mr. Austen takes occasion to point out the inaccuracy of the published 
geological maps and sections of the district, calling attention to the 
beds of very different parts of the cretaceous series which are brought 
up along the escarpment of the North Down range. Having asce^ 
tained the facts connected with the layers of phosphate of lime nodulei 
in the vicinity of Guildford, Mr. Austen examined the neighborhood of 
Farnham, and found the component parts of the cretaceous series the 
same as near Guildford, with the exception that sandstones, occasionally 
cherty, represent near Farnham the firestone on the eastward and the 
malm rock on the west, diflering however from them in containing 
scarcely any carbonate of lime. This Mr. Austen infers to have hap- 
pened from a stream of water^ having a course somewhat north and 

Bouih^ drifting rather coatse maVemXa HiV^\\\)\^^aNi^t«(Ma o^ 

thi9 /ocality. 
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Mr. Austen regards the phosphoric acid of the oodules as of animal 
origin. When the nodules are rubbed down they present a concentric 
arrangement of parts, resembling bodies formed, like agates, by infil- 
tration into cavities ; and our colleague points out that, where the casts 
of bivalve shells and ammonites are filled with matter containing 
phosphate of lime, these forms must have been first inclosed in the 
aand, that then the proper shelly matter was removed, and finally that 
the earthy phosphate occupied the place of the hollow. He supposes 
that the phosphoric acid may have formed part of the coprolitic matter 
of the time, this matter in part preserved with its original external form, 
while more frequently it was broken up and the component portions 
diffused amid the sand and ooze. He also draws attention to the con- 
ditions to which the beds containing these substances have been ex- 
posed since their formation, having been covered by thick deposits. and 
having descended to depths beneath the level of the sea, where they 
were exposed to an elevated temperature corresponding with the depth 
and the amount of bad heat-conducting bodies above them, so that 
many chemical changes were effected, and among them a more general 
dilSusion of phosplvoric acid in the mass. 

Mr. Nesbii has also communicated to us some remarks on the pres- 
ence of phosphoric acid in the subordinate members of the cretaceous 
aeries. He states that he mentioned to Mr. Paine, in November, 1647, 
the existence of a large amount of phosphoric acid in a fertile Farn- 
bam marl, and that he subsequently obtained 28 per cent, of phosphoric 
acid from portions of this marl, the general mass containing about 2 
per cent. Nodules from the Maidstone gault also gave him 28 per 
cent, of phosphoric acid. Other localities are noticed, and as much 
as 69 per cent, of phosphoric acid is mentioned as contained in a dark 
red sandstone rock occurring in masses in the upper portion of the 
lower greensand at Hind Hill. 

Mr. Wigsins has sent us a notice of the fossil bones and coprolitic 
substances discovered in the crag of Suffolk, remarking on the value of 
the latter for agricultural purposes, 200 tons of them having been ob- 
tained from about a rood of ground, — an additional instance of the re- 
mains of animals and their fieccs entombed in rocks of different geolog- 
ical ages becoming available for the growth of existing plants. 

As regards phosphate of lime and its dissemination, which modern 
researches have shown is much greater, when sufficient quantities of 
rocks are examined, than appeared from the analyses of the small por- 
tions usually employed, — a matter of interest when we consider the 
phosphate of lime required for certain plants, — we should recollect that 
when free carbonic acid is present in water, the phosphate, like car- 
bonate of lime, though not to the same amount, is very soluble. Hence, 
especially when, as noticed by Mr. Austin, phosphate of lime is dis- 
seminated in the state of fresh coprolites amid dctrital matter, and 
water containing free carbonic acid is present and can have access to 
it, the phosphate of lime would be in a condition to be removed and 
disseminated. Mr. Austen has alluded to the mixture of such bodies 
with vegetable matter, to the decomposition of which, with animal 
matter also, we might look for some^ at \easl^ oC \\x« c»lx\x^\!^r.'^^\\'^^x 
would aid the solution of the phosphate ot V\me. Ka vii ^"^ ^»9^ ^^ 



Ihe otriioiMte of lime pnmoorij nodsdlv when tbe oolatioo oPdm 
phospliate met with the eilicelee of polaeh or eode, whilet pereo|etiag 
einid the raoke, the eilieetee would be deconpoeed bjr 4lio ce rh o oi e 
•Old, end the phosphate i^ lime thrown down. We ehowd oK pe eV "h 
the Mune menoer ea carbooale of lime often repleoeeibe ortgioid «■!• 
ter of • shell which has been decomposed and removed frank tfaeboiy 
«f a rock, leaving thoae cavities commonly tenned casts^ that phB» 
phate of lime, in localities wbers from acMdenOd eircumstaaoesjl «as 
somewhat abundantly filtering through rocks, would also •nltor ihsm 
and other cavities, filling them under the needful oooditiona of depont 
In like manner as we fio4 carbonate of lime separating itself from SMid 
and silt in which it was disseminated, forming the nodules no oommoa 
in calcareo^rgillaceoos deposits, should we also expect disseminsled 
phosphate <^ lime to do the same under fitting conditions ; so thst it 
would not necessarily follow, however true in numerous cases, thtt 
nodules containing much phosphate of lime were coprolitio. We can 
readily imagine circumstances very fiivorabie for the edutioB and 
spread of these phosphatea amid layers of 'mud and silt. We find soeh 
phosphates surrouodiog some fcssilB, such as crustaceans from the Loo- 
doo clay, leading us to infer a connexion between the animal matter 
and this substaoce. 

8. Arkose^ (Bib. Univ., March, 1848.) — The arkose of the Voages, 
according lo Delesse, is a metamorphic quartzite, consisting essentially 
of hyaline quartz and crystals of orthose (feldspar.) 

III. ZOOLOGT. 

1. Conspectus Cruslaetomm^ tfc^ Conspectus of the Crustacea of the 
Exploring Expedition ; by J. D. Dana,— continued. 

CRUSTACEA ISOPODA- 

Appendices abdominales, duobus posticis exceptis, plerumque brancbii* 
formes, stylis caudalibus duobus aut nullis. Pedes thoracis 6 amid 
ad eandem seriem pertinent, 8 postici ad seriem alteram,* excep- 
tionibus raris (in Isopodis brackiatis,) 

L I80P0DA BBACHIATA. 

Pedes seriei posticse sex.t — Species Amphipodis affines (prccipue 
Dulichiis) ; habitum Caprelloideae ; sspius algas, corallines, etc a 
pedibus sex posticis affixes cum corpore arrecto. 

Familia 1. AacTuiuD.fi. (Idotadoidese.) 

Pedes sex postici inter sese unguicutati similes. — Abdomen pauci- 
articulatum, laminis operculifonnibus infra opertum (sicut Idoteis), 
stylis caudalibus carens. 



* Amphipodis retiam Isopodis nurissimis) series antica octo pedes, et mx postioi; 
^fooqae, styii cauaales sex, et a\a ttppeodiofiA «M»niiiales notetortt. F — ^' * 
cptinuL et noa negUgeiida. 
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Geous 1. LEACHIA,* JbAfuton.— Pedes 8 aotici ciliati, noo un- 
guiculati. AnteoD8B superiores perbreves, 4 articulats ; inferiores longte, 
pedtformes, ungue 1-3 articulate coDfectse. Segmentum thoracis 
quartuin prslongum. 

Leachia ifooosA.— Corpus tuberculosum. Segmentum thoracis quar- 
tam valde eloDgatum antice latius et utrinque cuspidatum. Abdomen 
2-articulatum, segmento prime transverse, secundo oblongo, prope api- 
cem latiore, posticd rotundato, prope basin utrinque emarginato. An- 
teonsB superiores tenues, articulis duobus inferiorum primis parce Ion- 
giores; inferiores pediformes, 6-articulatfe, fere corporis iongitudine, 
articulo quinto breviore quam quartus, sexto (ultimo) brevi, unguiformi, 
fere recto, infra parce setuloso. — Long. 6'". 

Hab, prope insulas Mangsee in freto Balabac. 

Familia 2. Tanaidjs. 

Pedes 2 antici, manu valid& instructi, reliqui unguiculati, mediocres, 
sex posticis inter sese similibus. Abdomen 5-6-articulatum, appen- 
dicibus decern subnatatoriis, stylis caudalibus articulatis. 

Genus 1. TANAIS, Edwards, — Corpus lineare. Caput perbreve. 
Segmentum thoracis primum oblongum. Antennie quatuor, breviusculae, 
superiores flagello non confectse. Abdomen 5-6-articulatum. Pedes 
•ntici breves, crasse chetiformes. 

1. Tanais brasiliensis. — Pedes antici crassi, manu ad basin paulo 
angustiore, pollice non crassiore quam digitus. Antennoe primes paulo 
majores, corpore quadruple breviores, 5-articulats ; secundce 6-articu- 
latse, articulis duobus basal ibus paulo crassioribus. Abdomen 6-articu- 
latum, postice rotundatum et medio apiculatum, segmentis subsequis, 
ultimo non majore, ad apicem apiculato. Styli caudales 6-articulati. 
Segmentum thoracis septimum sexto brevius. 

llab, in portu Rio de Janeiro. 

2. Tanais elongatijs. — Gracilior. Pedes antici crassi, manu ad 
basin non angustiore, poilice crassiore quam digitus intus angulato et 
aetam gerente. Antenns prima? 4-articulatoD ; secundee 4-articulatiB, 
paulo breviores. Abdomen pubescens, 6-articulatum, postice rotunda- 
tum, segmento ultimo majore, semicirculari. Styli caudales biramei 
ramo longiore 2-articulato, altero l-articulato. Segmenta thoracis 
quatuor postica subeequa, fere quad rata. 

Hab, in mari Sulu. 

Genus 2. LEPTOCHELIA, Dana.—Tanai similis. Pedes antici 
longissimi, tenuissimi, manu valde elongata. Antennte superiores 
longse, flagello confectse. Abdomen 6-articulatum, stylis caudalibus 
articulatis. 

Leptochelia minuta. — Corpus lineare. Pedes antici corpore valde 
longiores, manu fere corporis Iongitudine, digito polliceque tenuissimis, 
iDCurvatis, nudis, pollice prope apicem intus dentigero. Antennoe su- 
periores corpore paulo longiores, basi elongate, 4-articulato, articulo 
secundo longiore, flagello 6-7-articulato, vix longiore quam articulus 
basal is/ secundus. 

Hab. prope insulas '^ Viti^^ in mari PaclAco. 
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Familia 1. Idotjudji.. , 

Abdomen pnooi-artioalatom, nrtienio nltimo maxinMs laaiiBii dMAm 
operealiformibiis infm opertum, wty\h oaodalibut enrnm, MnndibiiliB 
aon palpigens. 

Subfamilia 1. Idotjbikjb. 

Pedes toti sobsimilea, plermnqoe ambulttorii. 

Genus IDOT.£A, Fisirtetiif.^-Segmentn thoraem sufanqiM. An- 
tenne eHerne (vel inrerioret) valde longioret, non genicolattB, fligBlls 
mulliarticulato eonfectB. Abdomioit opercuin ■implieiMmn^ ptope 
•picem articulnti. Fsdee quarti lertiique oon vaide Umqui. 

1. Idotxa ▲igsntea. — ^Anguato^ubelliptica antbi trdacata fd 
obsoletd excayata, superficie sMjua et levis. Epimena latinacoh. 
Abdomen 3-articu1atum, segmeotis duobus transTersis, tertio oblongo, 
ad apicem paulo anguatiore et truncato-rotundato, prope basin utrioque 
suturi Dotaio. Antenose interose dimidio basis externarum viz loo- 
giores. Anteonffi externse fere dimidii corporis longitudine, flagello 7* 
articulate, breviore quam basis, articulis 2 ultimis mioutis. — Long. 5^. 
Arffentea et ad latera csrulescens. 

nab. in mare Facifico, lat. aust 77^, loag. occid. 109^, super Porpitam. 

2. looTJBA ANNULATA. — ^Aogu8to-subelIiptica,fronte truocata, obtoleie 
arcuata, superficie annuiat& segmentis prominulis. Epimers latiuscuis. 
Abdomen d-ariiculatum, segmeotis duobus transversis, tertio obloogpi 
lateribus fere parallelis, ad apicem truucato cum aoffulis rotundatii, 
prope basin sutura utrinque notato. AnteDme ioteroae dimidio basis ei« 
lernarum non longiores. Antennee externse ferme dimidii corporis Iod- 
gitudine, flagello breviore quam basis, 7-articuIato, articulis 2 ultinis 
non breviores. — ^Long. 9'". Brunnescens. 

Hab, in mare Antarctica. 

3. Idotjba BREvicAUDA. — Anguste ovato-elliptica, antice posticeque 
truncate et medio minute apiculata. Caput transversuro, poetic^ seg- 
mento proximo amplexum. Abdomen 3-articulatum, segmeotis duobm 
bre?iter transversis, tertio oblongo, posticd paulo anguatiore, aogolii 
rotundatis, prope basin suturi notato. Antenoes intern® dimidio baM 
externarum oon longiores. Antennae externee dimidium corporis too- 
gitudine vix superantes, articulo secundo brevi et ad apicem eztemutt 
producto, flagello 9-10-articulato, paulo longiore quam baaisw— -Long. 
8"'— 9"". Brunnescens. 

HtUt. in portu ^* Rio de Janeiro.'* 

Genus EFELYS, Dana, — Antenne breves subsequse, ezterme noa 
geniculates, flagello non confcctse. Pedes subsqui, qtiard teniique noa 
yalde iocequi. Ocu\\ m'vnuu^ lemoXv. 



« *'Isopodes MaicheorC EdwardiJ^ ArdwriK U«M4«*I^AA«fct 



Zoohgjf. 427 

Epelts ANXfVLATUB.— ADgu8to-8ubeIliptica. Caput transversum, 
media fronte apiculat&, angulis rotundatis. Scgmenta ihoracis trans- 
versa, aubaequa, promiDontia. Abdomen 2-articulatum ; segmento pri- 
mo brevissimo, fere obsoleto^valdeangustiore quam secundum ; secun- 
do acutellato, postice triangulato, ohtuso, lateribus mediis fere parallelis. 
AntenniE breves, latitudine capitis non longiores ; interna; parce brevi- 
ores, 4-aniculat8e ; externa; 5-articulat8e. — Long. 2^'". 

Hah. ad oras prope Valparaiso, super corpus speciei Asterias. 

Grenus CLEANT[S, Dana, — Antennee externic valde longiores, non 
geniculates, 5-6-articulats, flagello non confect&e. Pedes quarti paris 
tertiis valde breviores, et parium quartuor uhimorum aensim longitudine 
increscentes. Abdominis opercula prope apicem articulata et ad articu- 
lationem laminam parvulam internam gerentia. 

Cleantis linearis. — AnguAto-linearis, fronte truncata et parce ex- 
cavata. Caput paulo transversum, postice profunde arcuatum, segmento 
proximo amplexum. Oculi mediocres, reniformes, remoti. Segmenta 
thoracis paulo transversa. Abdomen S-articulatum, segmentis duobus 
traosversis, tertio lineari, angulis posticis truncatis, apice truncuto aut 
obsolete excavato, prope basin suturi notato. Antennae interna? par- 
vuls, dimidio externarum valde breviores ; externa; crassiuscuin?, artic- 
ulo ultimo ovato, pubescente. Pedes tertii primis duplo longiores. 

Hab, ad oras prope Rio Negro Patagonia;. 

Genus ERICHSONIA, Dana, — Antenna; externse valde longiores, 
)][eniculata;, 6-articulaia;, flagello nullo. Pedes subsequi, similes. 

Erichsonia angulata. — Elongato-elliptica. .Caput et segmenta 
thoracis ad margines angulata, transversa. Frons excavata, duobis tuber- 
culis supra armata. Segmenta thoracis quatuor antica tuberculum medi- 
anum gerentia. Oculi laterales. Abdomen uni-articulatum, oblongum, 
subscutellatum, margines sinuosum, postice paulo latius,deinde triangula- 
turn, obtusum. Antenna; internse fere quadruple breviores, 4-articulate ; 
externie clavato;, dimidio corporis longiores, 5-6-articulata;, articulis 
tribus ultimis subsquis, penultimo brcviore, ultimo obtuso clavato brevi- 
ter hirsuto. Pedis articulus basalis crassus et tuberculatus. 

Hah, in portu Rio de Janeiro. 

Subfamilia 2. Cn^TiLiNiB. 

Pedes sexti longissimi, setiformes et multiarticulati, non unguiculati; 
septimi fere similes. 

Grenus CHiETILIA, Dana, — Antennae primce super sccundas insitse ; 
superiores longiores ; inferiores flagello muliiarticulato confecta;. Pe- 
des septimi sextis valde breviores, non unguiculati, parce multiarticulati. 
Abdominis opercula prope apicem articulata et ad articulationem lamel- 
lam parvulam internam gerentia. 

CHJiTiLiA ovata. — Ovata, postice acuminata. Thorax 7-articulatus, 
segmento septimo parvulo ct pariim celato, sexto utrinque acuto. Ab- 
domen 4-articulatum, tribus segmentis transversis, quarto angusto-trian- 
gulato, ad apicem subacuto et ciliaio. Antennir Interaliler reflexa; ; 
superiores fere dimidii corporis longitudine, 5*articulat(B, articulis duo- 
bus perbrevibus et crassis, tribus reliquis \e^u'\hu^^Vov\\[^v&^^\^^^^cv<^ ^^vvi'^ 
aubiiliter setuloso. Anfennnp inferiores va\de btevxoT^*^ ^^%^^ ^fcx'wfe^ 
JO-articuIatOf art/cufis basis duobus uU\in\a «Lti\\c^ *^\v\wa^ ^«8Cnr» 
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pubescent i bus. Pedes sexti corpora fere duplo longiores, iniDUte mill* 
tiarticulati. Pedes septimi perbreves. — Long. 9"'. 

Hab. in marl prope Rio Negro Patagonis. 

New Haven, October, 1849. 

2. Gammaraeea. — ^The following recent genus is not included in the 

Synopsis of gammaraeea guren inT^bj? volume, p. 135. 

"EpHir/fioBA, Whiie, (Kj^^afe^ i,226, 1848.)— Head rather 
large; ant^nae distant from 'each o\her, the upper pair with the basal 
joints very thick and corneous, inserted in a deep notch in froDt of 
head ; two setae at the end of each, the outer the thicker. Lower pair of 
antennae with the basal joint somewhat elongated and furnished with bain. 
^' Body much compressed, the lateral appendages on the first eight 
joints very large, and nearly concealing the legs ; the appendage of the 
fourth joint much dilated behind at the end ; eighth to eleventh joiots 
slightly keeled on the back ; appendages of the three last joints of the 
abdomen longisb, with short spines on the edge behind. 
*^ A genus allied to Orchestia and Talitrus, 
" Sp. Ephipphora Kroyeri." • • • • 

The description is hardly full enough to decide whether the geotisii 
related most closely to the Orchestidse or Gammaridae. The large size 
of the basal joint of the upper antennee, together with the large epime- 
rals appear to show that it belongs with the Callianassinae ; and it may 
be identical with one of the genera in which the superior antennae are 
appendiculate. J. D. Dana. 

IV. Astronomy. 

1. Elements of the planet Hygeia^ (Comptes Rendus, July 2, 1849.) 
— M. Gasparis, of Naples, who discovered this planet April 12, 1849, 
has furnished the following elements of its orbit, derived from the obser- 
vations of April 29, May 7 and 16, 1849. 

Epoch, May 1, 1849. 

Mean Anomaly, . . . 326** 84' 22"-44 

Longitude of perihelion, . . 242 47 3 '44 

" node, . . . 285 32 29 -72 

Inclination, * . . 3 46 51 -27 

Log. fl, . . . • 5192506 

Log. c, . . . 9-2478343 

Mean daily motion, . . . 590'''3784 

2. Second Comet of 1849, (Comptes Rendus, May 14, 1849.)— -The 
telescopic comet discovered April 11, 1849, by Geo. P. Bond of the 
Cambridge (Mass.) Observatory, (vii, 449) was detected the same night 
by M. Schweizer of Moscow. From the observations of April 14, 20 
and 24, M. Sonntag has computed the following parabolic elements: 

Perihelion passage, 1849, June . 8*20514 Be rl. m. t 

Longitude of perihelion, . . . 267** T 6" 

" '' asc. node, . 30 32 36 

Inclination, . . . . 66 54 5 

Perihelion d\8\ance, . . . ^-^9391 

Motion, . . . • • \S\wi\., 

These elemenu agree quvie v^W ^*vv\v \\tf»fe ^l ^'^ w^wA^tmx^^XV^ 



Astronomjf. 429 

w Govjon*s Cometj (Comptes Rendus, May 14, 1849.) — A telescopic 
let was discovered in the consiellatioD Crater, by M. Goujon of 
is, April 15, 1849, who has published the following parabolic ele- 
its of its orbit : 

Perihelion passage, 1849, May 26*65161. Paris ra. t 

Longitude of perihelion, . 235'' 54' 46" 

" " asc. node, . . 202 33 28 

Inclination, . . 67 18 

Perihelion distance, . . . 1*15816 

Motion, . . . Direct. 

. Shooting Stars of April 20, 1849. — Messrs. George C. Murrat, 

COND R. Smith and myself, nnade arrangements for watching the 

irens, Thursday night, April 19, 1849, hoping that some recurrence 

he meteoric shower of the morning of April 20, 1803, might be 

srved. 

.t midnight the sky was nearly overcast. AAer about three quar- 

of an hour we again went into the open air and found the sky 

98t clear. We did not begin our count until 1 a. m. (20th), although 

mw a few meteors before this time. 

/ithin the hour ending at 2 a. m., we observed fifty-four difierent 

rting stars, as follows; viz., in N.W. 23; in S. 21 ; in N.E. 10. 

re was nothing remarkable in these as to brilliancy, nor was there 

decided point of radiation. As usual there was a general motion 

irds the west. Some left trains, but on the whole the meteors were 

' much like those of common times. No aurora borealis was visi- 

during the hour. 

1 2 A. M. we left the field, having come to the conclusion that the 

iber of meteors was not greatly beyond the average. 

the subsequent morning (21st), Mr. Smith watched from his win- 
, for one hour ending at 2 a. m., and saw only four meteors. 

111. C Y\, 
Shooting Stars of August 10, 1849. — At New Haven, the heav- 
were almost wholly overcast during the nights of the 9th, lOih and 
of August, 1849, so that we were unable to observe the meteors 
KSted at this period. The following testimony shows however quite 
factorily that the meteors of August 10th, appeared the present 
' in their usual numbers. E. C. H. 

.) Canonsburg^ Penn.^ (letter to the editors of this Journal, from 

1 S. R. Williams.) — On the evening of the lOih inst., I procured 
lid of three competent assistants and made careful observations for 
sors. The sky was cloudless, and until the moon arose (about 11 
) a more suitable evening for our purpose could not be desired, 
ing obtained a favorable position, one observer faced the N.W., 
ber N.E., a third the S.E., and the fourth the S.W., each counting 

such meteors as appeared to originate in his quarter of the heav- 
From 10 p. m. to 12^ a. m. of the 11th, we observed in all, two 
Ired and sixty meteors. They appeared with great regularity, 
It an equal number in each quarter of the heavens, and in each 
essive ha]F'hoar About -|^ of a\\ obsened^ uvon^^ v^hi^x^'^ "^^ 
^westf the remaining ^ traversed \V\e \\««in^i» Vti ^ ^wfe^vv^^'^- 

wp SxRiEs, Vol Virr. N"©. 24.— Nov., 184«. ^^ 
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TbeiB was no ^ oentral pobt^ of enwoatioo, though a majoritj perhapii 
of the whole, appeared to originate in the directiooa of ** GunopcM** 
and '' Ursa Minor.** 

None were seen of startling brilliancy, though OMiny were eaeeed- 
ingly beautiful. We should have cootioued our obaenrationa until day* 
dawn, had not the light of the moon ioterfared. Oo the night of the 
11th also, the meteors were more than usually abundaot, but by no 
means so numerous as on the evening preceding. 

(2.) Mineral Poini^ PRtc-^A notice in the Tribune, aigned ^Spe^ 
ry,** and dated Mineral Point, August 9, 1849, states that sevemif^U 
shooting stars were seen there in *^over an hour,** probably before 
midnight, seventy-three of which appeared to start from a point near 
the Swoa, a little S.E. of the xenith, and passed off in a aouthweateiiy 
direction. The number of observers is not mentioned. 

V. MlSCBLLAHBOirS IllTBLUOBIICI. 

1. 0» lAs Magnetic ReUuian$ of the Po^iiive and Negaiive Ppfie 
Axee of CrptiaU; by Professor Pl«ctbi of Bonm^ in a ieiier to Dr. 

Faradat, (Phil. Mag., [3], xxxiv, 450.) — Allow roe, sir, to comffloni- 
cate to you several new facts which, I hope, will spread some light 
over the action of the magnet upon the optic and magnecrystallic axes. 

I. The first and general law I deduced from my last experiroeoti 
is the following: — "There will be either repulsion or at ir action o! 
the optic axes by the poles of a magnet, according to the crystalline 
structure of the crystal. If the crystal is a negative one^ there will be 
repulsion ; if it is a positive one, there will be attraction.'*^ 

The crystals most fitted to give the evidence of this law are diopside 
(a positive crystal), cyanite^ topaz (both negative), and other ones, 
crystallizing in a similar way. In these crystals the line (A) bisecting 
the acute angles made by the two optic axes, is neither perpendicular 
nor parallel to the axis (B) of the prism. Such a crystal, suspended 
horizontally like a prism of tourmaline, staurotide, or " red ferridcyaoid 
of potassium,** in my former experiments, will point neither axiallj 
nor equatorially, but will take always a fixed intermediate directioa. 
This direction will continually change if the prism be turned round its 
own axis B. It may be proved by a simple geometrical constructioD, 
which shows that during one revolution of the prism round its axis(B), 
this axis, without passing out of two fixed limits C and D, will go through 
all intermediate positions. The directions C and D, where the crystal 
returns, make, either with the line joining the two poles, or with the 
line perpendicular to it, on both sides of these lines, angles equal to the 
angle included by A and B ; the first being the case if the crystal is a posi- 
tive one, the last if a negative one. Thence it follows, that if the crys- 
tal by any kind of horizontal suspension should point to the poles of a 
magnet, it is a positive one ; if it should point equatorially, it is a nega^ 
tive one. This last reasoning conducted me at first to the law men- 
tioned above. 

The magnecrystallic axis^ I think is optically speaking the line bisect- 
ing the (acute) angles made b^ vV\^ vwo o^vvi ^iaa\ w v^ vbe case of 
one single axis, this ax\B VvaeU. TV^a crs%\x\% ^l Vmmeim:^ %tA vswosft. 
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are positive crystals; antimoDy, according to my experiments, is a 
neffative one : all are uniaxal. 

11. Cyanite is by far the most interesting crystal I have examined. 
If tuspeoded borizootaliy, it points very well to the north, hy the mag' 
mUic power of the earth only. It is a true com pass- needle, and more 
ihao that, you may obtain its declination. If, for instance, you suspend 
it io such a way that the line A bisecting the two optic axes of the 
crystal be in the vertical plane passing through the axis B of the prism, 
the crystal will point exactly as a compass-needle does. By turning the 
crystal round the line B you may make it point exactly to the north of 
the earth, &c. The crystal does not point according to the magnetism 
of its substance, but only in obedience to the magnetic action upon its 
optical axes. This is in full accordance with the different law of 
diminution by distance of the pure magnetic and opio-mngnetic action. 
If you approach to the north end of the suspended crystal the south 
pole of a permanent magnetic bar, strong enough to overpower the 
magnetism of the earth, the axis B of the prism will make with the 
axis of the bar (this bar having any direction whatever in the horizon- 
tal plane) an angle exactly the same it made before with the meridian 
plane, the crystal being directed either more towards the east or more 
towards the west. 

The crystal showed, resembling in that also a magnetic needle, strong 
polarity ; the same end being always directed to the north. I think 
this may be a polarity of the opto-magnetic power. Two questions too 
may easily be answered . — 1st. Is the north pole indicated by the forms 
of crystallization ? 2nd. Did the crystal obtain, when formed, its po- 
larity by the magnetism of the earth ? Between the poles of the strong 
electro-magnet the permanent polarity disappeared as long as the mag- 
netism was excited. 

I am obliged, by the new facts mentioned above, to take up my 
former memoir ; 1 must reproduce it under quite a new shape. I will 
examine again the rock-crystal, which, being acted upon weakly by a 
magnet, induced me to deny in that memoir, what I ascertain now and 
what I thought most probable, as soon as I received the first notice of 
your recent researches. [That you will find in the memoir given to 
M. Poggendorff two or three months ago.] Perhaps the exceptional 
molecular condition of rock-crystal, as indicated by the passage of 
light through it, will produce a peculiar magnetic action. 

I should be very much obliged to you, if you would give notice of 
the contents of my present letter to M. De la Rive, when he calls on 
you, as he intended to do. I showed him several of my experiments 
when he passed through Bonn the 12th of May. The following day I 
obtained the different results mentioned above. 

Boon, 20th of May, 1849. 

2. Some facts relative to the Spheroidal State of Bodies^ Fire- Ordeal^ 
Incombustible Man^ ^c, ; by P. H. Boutigny (d'Evreux), (Comptes 
Rendus, May, 1849 ; Phil. Mag., [3], xxxv, 60.)— In the year 24 1, Sapor 
or Chapour ordered the Magi to do all in their power to persuade them 
and bring them back to the faith of their ancestors. It was then that 
one of the pontiffs of the dominant re\\g)on> Kd\3Lt^VA.^-\^^\ix^^^^^^^N 
offered to aubmit to the fiery ordeal. . . . " He ^to^oafc^ ^^\. ^x^gp^Aw^ 



pounds of melted copper, bsuing from the famace, all hoi, ahooM be 
poured on his naked body, on condition that if he waa not iojored by 
It, the unbelievers should yield to so great a miracle. The trial was 
said to be attended with such success, that they were all coDverted.** 
The historian adds, with an air of doubt, certainly allowable in auch a 
matter, ^^ We see that the religion of Zoroaater had also ila miracles 
and its legends.'** 

Now this fiery ordeal, undergone with such success by AdurmbAd- 
Mabrasphand, is in plain truth an experiment of primitive facility and 
simplicity, and which is anything but miraculous. 

I stop here an instant, for I fancy that I see the smile of ioerednliiy 
rise on the lips of some who do me the honor of listening to me;— 
that smile, so discouraging to one who is insincere, but which only 
heightens the ardor of him who intends to practice no deceptioo, and 
who does all in his power not to deceive himself. 

To such persons then I would offer this encouragement ; the little 
that I have still to relate appears improbable, but it is true, and that ii 
enough. Having said this, I continue. 

In Prance, in England, in Italy,, wherever I have had occaaioa Id * 
speak of bodies in the spheroidal state, I have met with persons who 
have put to me this question : May there not be some connection be- 
tween these phenomena and that presented by men who run twrefootedi 
over liquid metal (?) still incandescent, or who plunge their hand into 
molten lead, &c. ?t To all 1 have answered, Yes, 1 believe that there 
is an intimate relation between all these facts and the spheroidal state. 
And then, in my turn, I put this question : Have you witnessed the fact 
which you tell me ? And the answer has invariably been in the 
negative. 

i avow that all these on-diU and the marvelous legends which I had 
read in various works| on the (lery ordeal and incombustible men, ad- 
mitted without reserve by some, obstinately denied by others, excited 
my curiosity greatly, and gave me a strong desire to verify all these 
phenomena, and to recall them to the recollection of contemporary ob- 
servers ; for, alas I all this is as old as the world ; nil sub sole novuwL 

I wrote first to my friend Dr. Roche, who passes his life in the midst 
of the blast furnaces of the Euro, and who is the physician of a por- 
tion of the Cyclopean population who feed them. I requested of him 
precise particulars. All that he could ascertain was, that a man named 
La Forge, of from thirty-five to thirty-six years of age, very corpulent, 
walked step by step barefooted on the pigs after the casting: but be 
had not seen this. This was not enough to dispel my doubts. 

I then applied to a foundry at Paris, where I was laughed at and 
shown the door. I retired, hanging down my ears, thinking over the 
difficulties of verifying a single fact, and such a simple one. 

Subsequently I was fortunate enough to meet with M. Alph. Michel, 
who lives in the midst of the forges of Franche-Comte. M. Michel 

* Dictionaire bistorique, critique et bibliographique, t zxvii, p. 417. 
f I have alluded to these facts in the work entitled, NouvelU braneke dt PkymqM^ 
or Etuden mr leu C<yrp% d f^fot upK^oidol, i^. %^. 

X Des Erreurs el dei Prkjvghi repandu« datv* \t\ dVcerw* da»M% ^ Va. SneUfl, 
txii, p, 18S. 
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promised me, with the greatest kindness, to inquire into these facts, and 
to report upon them if desired. 

The following is an extract from the letter which he did me the honor 
to write^ to me, dated the 26ih of last March :•— 

**OQ^roy return home, I did not fait to obtain information from the 
workmen of the facts of the case (the immersion of the finger in the 
incandescent melted metal), and most of them laughed in my face, 
which did not deter me. Lastly, being one day at the forge of Magny, 
Dear Lure, I put the question again to a workman, who answered that 
nothing was more simple ; and, to prove it, at the moment when the 
metal in a state of fusion issued from a Wilkinson, he passed his finger 
into the incandescent jet. A person employed in the establishment re- 
peated the experiment with impunity : and 1 myself, emboldened by 
what I saw, did the same. ... I may observe, that, in making this trial, 
none of us moistened his finger. 

** I hasten, sir, to acquaint you with this fact, which seems to support 
your ideas on the globular state of liquids ; for the fingers being natu- 
rally more or less humid, it is, I think, to this moisture passing to the 
spheroidal state, that we must ascribe their momentary incombustibility.'' 

The following are the experiments which 1 have made : — 

1 divided or cut with my hand a jet of molted metal of five to six 
centimetres, which escaped by the tap, then I immediately plunged the 
other hand in a pot filled with incandescent metal, which was truly 
frightful to look at. 1 involuntarily shuddered. But both hands came 
out of the ordeal victorious. And now, if any thing astonishes me, it 
18 that such experiments are not quite common. 

I shall of course be asked, what precautions are necessary to pre- 
serve oneself from the disorganizing action of the incandescent mat- 
ter t I answer. None ;— only to have no fear, to make the experiment 
with confidence, to pass the baud rapidly, but not too rapidly, in the 
metal in full fusion. 

Otherwise, if the experiment were performed with fear, or with too 
great rapidity, the repulsive force which exists in incandescent bodies 
might be overcome, and thus the contact with the skin be efiTected, 
which would undoubtedly remain in a state easy to understand. 

To form a conception of the danger there would be in passing the 
band too rapidly into the metal in fusion, it will suffice to recollect that 
the resistance is proportionate to the square of the velocity, and, in 
flo compact a fluid as liquid iron, this resistance increases certainly in a 
higher ratio. 

The experiment succeeds especially when the skin is humid ; and 
the involuntary dread which one feels at facing these masses of fire, 
almost always puts the body into that state of moisture so necessary to 
success ; but by taking some precautions, one becomes veritably invul- 
nerable. The following is what has succeeded best with me : I rub 
my hands with soap, so as to give them a polished surface ; then, at the 
moment of making the experiment, I dip my hand into a cold solution 
of sal-ammoniac saturated with sulphurous acid, or simply into water 
containing some sal-ammoniac, and, in default of that, into fresh water. 

Regnault, who has occupied himself wuVi vVvv& «vx\k\&^v^^n^)^^ ^^*W«»Rk 
who make a tride of Are baDdling, and ho\dvti^\\\ii>^^ \SL^>^'^^^n^^ 



timet employ an equal mixture of ipiril of eolpimr, of ael-amnooiact 
of esaeoce of roeemary« and oaioo-juice.** All ToUuiie etthnmceit wt 
aee, which, io evaporaiing, render a eertaio portion of heat lateot 

Let iM now seek the rational explanation of thoee Awta. 

We have the formula mci^ which gives the quantity of keal ooa* 
tained io any body. 

Let m be the mam exprested in kilogrammea, 
e the specific heat of the body, 
I its temperature. 

But here the factor m must be abstracied, because there in no coo- 
tact between the hand and the metal in fusion, and the experiment pre- 
aants no difference, being made either with 10 kilogrammea of metal, 
or with 1000 kilogrammes. The sensation which is felt is the same in 
either case, and this is readily conceived, knowing the repulsive foros 
of incandescent surfaces which is opposed to the contact of any body. 

The finger or the hand b then isolated in the midst of the mass is 
fbsion, and thus preserved from the disorganising action of the inesa* 
descent matter. I repeat, that the mass must be abstracted. 

There remain the two factors c, L I will suppose, and it is a suffi- 
cient approximation, that the value of c=0*15, and that of I =1500 de- 
grees, the temperature of the metal in fusion ; now the product of 1500 
degrees X0'15=:225. Thus the epidermis of the experimenter would 
only be exposed to 225 degrees of heat Undoubtedly this is a re- 
spectable quantity of caloric, but it is too high, as we shall see. 

There is no contact between the hand and the metal ; this, in my es- 
timation, is a fact positively established. If there is no contact, the 
heating can only take place by radiation, and it is enormous, it must be 
acknowledged ; but if the radiation is annulled by reflexion, and it if 
so, it is as if it did not exist, and, definitively, the operator is, so tossy, 
placed in normal conditions. 

I think that I have established, a long time ago, the fact that water io 
the spheroidal state has the property of reflecting radiating heat,* and 
that its temperature never attains that of its ebullition ; whence it fol- 
lows that the finger or the hand being humid, cannot rise to the tem- 
perature of 100^ Centig., the experiment not continuing long enough to 
permit the humidity to evaporate entirely. 

To recapitulate what I have stated on this point, I say, — in passing 
the hand into any metal in fusion, it becomes isolated ; the humidity 
which covers it passes into the spheroidal state, reflects the radiatiog 
caloric, and does not become heated enough to boil. This is all. 

I was right then in saying at the outset, this experiment, dangerous 
in appearance, is almost insignificant in reality. 

I have often repeated it with lead, with bronze, ^., and always with 
the same success. t 



* Nouvelle branche de Physique, or Etudes sor les Corps 4 TEStat spb^roidd, pp 
S4 ei $eq. and 182 et teq. See also our two letters to the Acad^mie des ScMOces, 
dated the 14th and 21st of July, 1845. In the places indicated wiU be found the 
ezplanation of this phenomenon. 

f TJie experiments on t\\e cast \roTi -ww^i xiv^^b '^^^ foundry of M. Daridson, at 
LtL Villette; and, on the bron«, Vn V)iQalollL.'!Rte%^^'*»»V«!ci^-\j«s^fe^ X'^Ba^^dHq^ 
to hKve an opportumty o! p^b^y \>«riDn%^aaM*^?aS^s»KvV«^ii«>B^ 
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8. Practical application of ike Law pointed out hy Dr. R, D, Thoni' 
9on^ of Ike proper Balance of ike Food in Nutrition ; by Dr. C. Remi- 
Gius pBBSBifinSt ProfeMor of Chemistry at the Agricultural Institute 
or Weisbaden,* (Phil. Mag., [3],xxxv, 127, 1849.)— -in reference to the 
qiieatioo concerning the relation which must subsist between the nitro- 
genous and non- nitrogenous nutritive substances in the food of men and 
animals, it is but due to Dr. R. D. Thomson to acknowledge, that he 
considers this the most important circumstance in nutrition, and was the 
first to call attention to it 

This relation is obviously different in various classes of animals, and 
besides it must be different even in the same class of animals, accord- 
ing to their mode of life and to the amount of exercise they undergo. 

An animal which is hard worked will require a different proportion 
from one which stands at rest in a stable ; still more different must be the 
proportion when our object is to fatten the animal. I consider it to be 
one of the most important tasks of dietary and the feeding of cattle, to 
fix the requisite proportions suited to the various modes of life, for it 
may be understood that these limits cannot be overstepped on either 
side without injury. 

Let us suppose, for instance, an animal requires under certain cir- 
cumstances the proportion of one nitrogenous (nutritive) to five non- 
nitrogenous (calorifiant) constituents in its food ; but if we give it food 
in which the proportion of one to ten prevails, there will be, in the pro- 
cess of nutrition, for every one part nitrogenous only five parts non- 
nitrogenous assimilated ; the other half of the non-nitrogenous (calo- 
rifiant) aliment will be wasted.t 

But it is not the pecuniary loss alone which arises through this, that 
deserves consideration ; for it is clear that the animal will be burdened 
with the process of getting rid of the unassimilated half; for this object 
strength is required, which might otherwise have been spared. 

If we give it food containing loo large a proportion of nitrogenous 
aliment, in favorable circumstances it will consume the dearer instead 
of the cheaper non-nitrogenous aliment ; but in unfavorable circum- 
stances it will become diseased, by being compelled to act in opposition 
to nature. 

Taking it for granted that the requisite proportions for different cir- 
cumstances were ascertained, the choice of aliment could be regulated 
on the most rational basis. 

[We speak here primarily only of the absolute strength of nourish- 
ment, without noticing the greater or less degree of digestibility pos- 
sessed by equally nutritious substances, and the proportion of unassimi- 
lable constituents which they contain.] 



• Translated from the Lehrbvch der Chemie fur JxmdiHrthr, Forstindnner und 
Camrraiiaten, van Dr. C. Remigiiu Fresenios (1847), page 480, by William Augustus 
PeratoD. 

f The original passage is '' So wird es beim EmahningAprocesse auf je 1 Thl 
atickstoflfhaltige eoen doch nur 6 Thle stickstoffreie Besthandtneilc verwenden, die 
andere Uftlfke der stickstoffhaltigen Nahninguniitel wird vergeudet" The true 
reading it is apprebeoded ought to be «lidlc«to|^me NaKrungtnUUd^ %sA>^\a&\3k«v 
thua raniered in the Eaglieih veniioa — ^Taams. 
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We obflerve, for ioatance, that cows on • meadow, fbediog oaly opoo 
graaa, eojoy good hoalth. Now let ue endeavor lo aaeertain how wt 
oao produce the aanie proportion of non«niirogeooii8 and oitiogeDOiiB 
aliment with other descriptions of food. 

The proportion which exists in grus or hay is 1 to 8*8, as ki ths 
folbwing Table i — 
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This Table, as given by Presenilis, is derived from Qerman authorities, indod- 
ing several results obtained and published by Dr. Thomson in his ReeeardieB oa 
Fw>d, p. 167. See also Phil. Mag^ vol zzzii, pi 459. There is therefore some dii- 
crepancy when compared with £ngliah grain, the German grain being richer in nitro- 
ffen. See Dr. Thom^a on the Composition of German and Engl^ Brcnad, Phil 
Mag., vol zxiii, p. 821. 

Were we then to give them carrot8, in which 1 part nitrogenous is con- 
tained for every 7*84 parts of non-nitrogenous constituents, the proper* 
tion would not be materially disturbed ; but were we to give them pota- 
toes (1:9), we disturb the proportion somewhat more. It is therefore 
expedient to feed them with a substance which is richer in nitrogen; 
this proper proportion may be obtained with exactness by mixing i 
nutritious equivalent of red clover with 3 nutritious equivalents of 
potatoes : — 

1X1:6 =1: 6 
1X1:900=3:27 

4:33 or 1 : 8'26. 

To produce this mxxlute, ^e fe^^ ^^csam Vj ^V\tk%tlsAai 9-7 lbs. of 
dried clover for every 1^*6 \Vi&. ot v^xbx^wa. 
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If we wished to give them the same proportion in white turnips and 
t-elraw, we must supply for every 2 nutritious equivalents of the for- 
er, 1 nutritious equivalent of the latter ; for this mixture gives the 
oportioo of 1 to 8*4 ; that is, they must be fed with 130 lbs. of fresh 
liie turnips for every 55 55 lbs. of dried oat-straw. 
A horse that works hard requires the proportion of 1 to 4. For this 
s give him oats which represent that proportion. But if we wished 
give him the same proportion in field beans and hay, we must take 
r every 2 alimentary equivalents of the former 1 alimentary equiva- 
3t of hay, for such a mixture has the proportion of 1 to 4*1. We 
Dd him therefore with 8'56 lbs. of dry field beans for every 12-47 lbs. 
dry hay. 

A man requires for a certain mode of life the proportion of 1 to 3. 
e wishes to eat beef and potatoes ; he must, therefore, for every 2 
mentary equivalents of beef eat 1 alimentary equivalent of potatoes, 
r this mixture gives the proportion of 1 to 3'01 ; he must therefore 
e for every 2 lbs. of boiled beef (reckoned without water) 41 lbs. of 
tatoes (reckoned in the fresh state.) 

If he wished to produce the proportion of 1 to 4 with carrots and 
w bacon, he will attain it by mixing 5 alimentary equivalents of the 
rmer with 6 alimentary equivalents of the latter, which represent the 
oportion of 1 to 8-99. For this purpose he must eat 338 parts of 
»h carrots for every 11 parts of raw bacon (reckoned free from 
Iter.) 

Concerning the question, as to what is the proper quantity of aliment 
ossessing the due proportions) which is to be given under difierent 
-cumstances, experience alone can determine it. For the computa- 
m, how the necessary quantity may be given in the diverse properly 
sorted alimentary mixtures, we would refer to the divisions Hi, IV, 
, and VI, of the foregoing table. 

If a cow requires in twenty-four hours 10 kilogrammes (22*05 lbs. 
oirdupois) of air-dried hay, how many kilogrammes of the mixture 
fen above of clover and potatoes would it require to replace it ? 
10 kilogrammes of air-dried clover contain in all 8*04 kilogrammes 
7'728 1^. avoirdupois) of nutritious matter, for 

12*47 : 10 03= 10 : x 
■x= 804. 
Iiat mixture will consist of 9'7 kilogrammes (21*38 lbs. avoirdupois) 
dry clover, which contain in all 7*68 kilogrammes (16-93 lbs.) of 
itritiouR matter and 123*6 kilogrammes (272 5 lbs.) of potatoes, which 
ntain in all 31*20 kilogrammes (68*79 lbs.) of nutritious matter. 
133*3 kilogrammes (293*93 lbs.) of the mixture contain accordingly 
1*88 kilogrammes (85*72 lbs.) of nutritious matter. 
38*88 kilogrammes (85-72 lbs.) of the joint nutritious matters are 
ual to 133*3 kilogrammes (293*93 lbs.) of the mixture. How many 
e 804 equal to ? j?=27'5 (60*63 lbs.) 

27*5 kilogrammes (60*63 lbs.) of the mixture in question areequiva- 
It to 10 kilogrammes (22*05 lbs.) of hay in the proportion and quan- 
f of nitrogenous and non-nitrogenous alimentary substances. In a 
ecisely similar manner the kind and quan\\\^ o^ \Viq ^\& \smsx\^ ^x-^ 
ided to in practice. 
IscoND Serieh, Vol VilJ, No. 24,— Nov., 1840. ^^ 



More eicwsly to the ohjeet we bad io viewi m^. e cnfiately iMieori 
■grelem nf Diitritiou^ -theo it hae hitheito beee ponible Io 4b^ mwA mm 
ensfver the ytop o ee d qeeaiioM with peiieelly eoeonito a«eni8P>iHHi> 
ben ; and we have dow oolv duly to oonaider the inlloeliee wMtk the 
oaapproprtated portioiM of feqd exert oa the body (the geMiag rid of 
then iofolvea a waate of atraogth ;) aed farther, the fiealer or lav 
degree of digeatibiltty (der MdUerve oder M^wifim, aatalllar«aedar 
le fa ea ii raii Vmrda m iekktii) of eaeh apeeiea of allmeati in older lodo 
it with perfect preoiaioiL 

But we can even bow, from what haaalraady been atated, edooeaafc 
and weighty coocloaiona, namely, the following :-^ 

1. It ia an impoaaibility to auaiain either a man or a beeal ob Ibod 
entiralv devoid of nitrogen, however great in t|tiaotiQr it amy be. 

9. All that haa been aaid in the older aa well aaia many of the newer 
hooka on bnabandry, reapeeting the lelative nutritive valne of dtfbraei 
Unda of forage, oannot, inaamueh aa it waa not arrived at by espaii- 
ence but deduced from theoretical viewa, potaibly be eoneet, beoMna 
theae viewa do not accord with fiieta. 

8. The discovery of the troe relative value of aliment, and of tha 
proportion in which it may be replaced, may be ascertained without 
much difficulty, so long as chemists and farmers work hand in hand for 
the exact solution of the above questions. 

4. A completely rational system of nutrition, that is such an one ss 
combines the greatest amount of strength with the least conaumptioo of 
nourishment, will then be passible. 

5. A loss of nutritious matter and of strength oAen takea place where 
it would be least expected, namely, by the consumption of all kinds of 
food (or forage) where the due proportion between nitrogenous sod 
non-nitrogenous constituents does not exist, say by eating only fruit or 
potatoes. 

6. It can with safety be decided by the above, under what ciretna* 
atances substitutes for bread may be employed, and what ia their re* 
apective value for each desired proportion. 

Raw and cooked Arliclea of jPood.— Many kinds of food cannot bo 
eaten raw by man ; others, although they may be eaten raw, agree 
much better with us when cooked. 

Hence boiling, roasting, baking, &c. has a twofold effect; primarily, 
it converts indigestible food or that difficult of digestion into a digestible 
or more easily digestible condition. Thus, starch ia converted ioio gelst* 
inous starch, into dextrine or sugar ; cartilaginous substancea into glue; 
and chondrine, fibrine, into changed fibrine, dec. Secondly, it fre- 
quently confers upon them an agreeable taste. 

But can the real nutritive value of food be augmented by cooking? 
Impossible I Still if may be of the greatest benefit in feeding cattle to 
cook their food. The advantage accruea in this way : that potatoes, 
turnips, dec. are more quickly and more easily digested when boiled 
than raw ; and thus there is much leas chance for any portion to be 
thrown oflT in an undi^sted state (unassimilated). Ita warmth gives 
mIbo a alight advantage \o cooWed toQ^\ xV^^V'^hv^vVaWwI^ of no heat; 
and the non-nitrog^nouaauba^nfiiea,^\M^\vi>^^Rii^VM^^f]^^ 
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beeD required to aflbrd heat, can be used for the production of fat. But 
whether cold or warm food is to be preferred in a practical point of 
view, cannot from all this be conclusively deduced. It is a question 
only to be answered by experience, for the result is entirely dependent 
on the nature and requiremenis of the animal. 

4. Meteoriie of Arva^ (from the Oesterreische Blatt. fiir Lit. Kunst, 
dtc.. No. 169.)— ^ At a meeting of the *^ Friends of Science,'^ at Vienna, 
in 1647, A. Patbba presented the results of the chemical analysis of 
the meteoric iron of Arva, made by him in the laboratory of A. Lowe. 
The description of the place where it had been found and of the iron 
itself, had already been published in the Vienna Zeitung of the 17th 
of April, 1844, and of March, 1845. The frafi;ments of the pure iron 
employed in the analysis had a specific gravity of 7-814. The iron 
contained according to the qualitative examination, iron, nickel, a trace 
of cobalt, and an extremely small quantity of copper. The oxydized 
surface contained in addition, sulphur, carbon, silica, phosphorus and 
potassium, probably as unessential ingredients. The results of these 
analyses were : 

Iron, . . 89-42 9813 9412 

Nickel, . 8-61 594 5-48 



Besiduum containing ) ^ .« 
silica and carbon, ) 



99-41 99-07 99-55 

A. Lowe has had the kindness to furnish also his own results of two 
quantitative analyses. He found. 

Iron 90-471 91-861 

Nickel. 7-321 7-823 

Cobalt residuum,* carbon, silicia, 1*404 0*988 

99^96 99-622 

At the meeting of the Society the following week, Franz von Hauer 
presented a series of communications from the Royal Counsellor of 
Mines, W. Haidinger, the first of which related to the chemical exam- 
ination of the Meteoric Iron of Arva^ communicated by A. Patera. A 
part of the results obtained was at that time reserved, and as M. 
ratera had since enjoyed the opportunity of visiting several interesting 
geological localities of Lower Hungary, he was now prepared to bring 
forward the portion omitted. Berzelius, it is known, had found in the 
meteoric iron of Bohumilitz, a peculiar metallic combination in clear 
steel-gray folia and grains, composed of iron, nickel and sulphur. 
Something altogether similar is found in the meteoric iron of Arva. 
Patera was enabled to collect a sufficient quantity of it to make three 
analyses, which agreed tolerably well with each other. The folia are 
flexible and strongly magnetic. Their hardness was 6*5 ; specific 
gravity 7-01-7-22. 

Phosphorus, 7*26 

Iron, 87-20 

Nickel, 4-24 

* Traces of su\p\iux. 
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'8ocii6 carbon was alto obtafnady but tlia«flMNHito6qid MM hm diCiiMj 
aaoertainad. < 

At Bensaltiit had givaa oo nama to thia aufaataneay HaidiagaviK in «a» 
«urfenca with M. P^teni,'pfopoaad fork tha apacifio naow 4ai fldM» 



At a aabaaquaat aeation (loo* eit No. 881) Haidiiigar, vaiMTi^ft la 
tha luiina of Sehreibemita, aaya ha hat ainca JaarnadifiM Ite Amarioaa 
ninaratosiat and chemiat. Prof. Sbapard, at- tha aaaiion of ihfr Aawi 
eiation of Sciaoca at Now York, on tha 8d of Sapfambart 18€7, faa4 
•given, in a vary interaattng paper, on Metaoritea, iki$ sawte mame la a 
mineral, also of meteorie origin, whioh occura in email brown auiaiai 

triame in the meteorie atone of Biahopv ille, & C., which feU in Marahi 
848, and waa deacribed bj Prof. Shepard. 
Undoubtedly thia latter nama haa the priority, hot yet priori^ ia anly 
« general rule which may in particular caaea be deviateo fimb. 
. Haidingar, therefore, would be pleaaad to continue tha naoM ef 
$ckrei be n U 9 to the Arra Spaqiea, and would propoaa for Shapaid^ 
new speciea, the name of Sk-pcrdiu^ wbidi very properly will connaat 
the diacovery of the American speciea with the American aaturaliit, 
while in a native species it will express our high regard for the worthy 
naturalist of our own land. 

5. On the Preparation of a Glaze for Porcelain resembiimg Aveu- 
turine; by A. Wjechtbr, (Liebig^s Anoalen, April, 1849 ; Chem.Gaz., 
Aug. 1, 1849, p. 305.) — AccordiDg to W6bler*s examination^ aveoiu* 
rine glass owes its golden iridescence to a crystalline separation of 
metallic copper from the mass colored brown by the peroxyd of iroo. 
In the aventurine glaze for porcelain a crystalline separation of green 
oxyd of chromium from the brown ferruginous mass of the glaze pro- 
duces a similar effect. 1 prepare this glaze as follows : — 

31 parts of fine lixiviated dry porcelain earth from Halle, 
43 ... ... dry quartz saod, 

14 ... ... gypsum, 

12 ... ... fragments of porcelain, 

are stirred up with 300 parts of water, and by repeated straining through 
a linen sieve uniformly suspended in it, and intimately mixed. To this 
paste I add, under constant agitation and one af\er the other, aqueooi 
aolutions of 

19 parts bichromate of potash, 
100 parts protosulphate of iron, 
47 parts of acetate of lead, 
and then add so much solution of ammonia that the iron is completelj 
separated. The salts of potash and ammonia are removed by frequeat 
decantation with spring water. 

The baked porcelain vessels are dipped into the pasty mixture ob- 
tained as above described in the same manner as with other glazes, 
and then fired in the porcelain furnace. After this they appear cove^ 
ed with a brown glaze, which in reflected light appears to be filled with 
a countless number of little gold spangles. 

A thin fragment of the glaze appears, under the microscope, by 
transmitted light, as a c\eat V)ro>iii\\%Vi ^^>a!&^\Y\ ni\vv^ w>\\KyArou8 trans* 
parent green aix-aidedpnamaot ox>fd<klOBa<yECk\>im^«36^wassA\{i»«^^ 
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crystals, probably of oxyd of chromium and peroxyd of iron, are sus- 
pended. The oxyd of chromium therefore separates on the slow 
cooling of the glaze in the porcelain furnace, from the substance of the 
glaze — a silicate of potash, lime and alumina — saturated with the 
peroxyd of iron, and shines through the brownish mass wiih a golden 
color. When the aventurine glaze is mixed with an equal amount of 
colorless porcelain glaze, the glassy mass no longer has a brown color 
after the burning, but a light greenish gray, and the eliminated 
crystalline spangles likewise exhibit in reflected light their natural 
green color. 

6. On Chicory 'Cojee^ its History^ Manufacture^ Adulterations and 
means of detecting them; by A. Chevalier, (Jour, de Pharm., July, 
1849 ; Chem. Gaz., Aug. 1, 1849, p. 306.) — History and Manufacture. 
The manufacture of a factitious coffee from the roasted root of 
chicory appears to have originated in Holland, where it has been prac- 
tised for more than a century. It remained secret until 1801, when it 
was introduced into France by M. Orban of Liege and M. Giraud of 
Horning a short distance from Valenciennes. 

In a memoir upon coflee by M. Paysse, some details are given on 
the preparation of chicory-coflee in Holland. These were printed by 
Parmentier in the *^ Annates de Chimie^^ for 1806, and are as follows : 

^^The chicory for this purpose is collected in spring; the roots are 
conveyed to the manufactory, stripped of their leaves and washed to 
remove the soil.* They are cut into six parts, and then divided and 
dried. When dry, they are roasted in great cylinders like coffee. 
AAer the roasting, the chicory is reduced to a coarse powder. 

**• In Holland this chicory is then mixed in variable proportions with 
coffee ; the resulting product is very bitter, which is considered by the 
common people to be a very salutary refreshment, which modifies the 
stimulant action of the coflee. Such a favorable idea has been formed 
of it, that of late this preparation has been employed alone, without 
any addition of coffee; and nevertheless it possesses no other virtue than 
that of coloring more or less readily the water in which it is boiled or in- 
fused, of communicating to the liquid the bitter taste of the extractive sub- 
stances contained in chicory, and of being far less expensive than coffee.'* 
- M. Paysse adds, that i^ peas, lupins, beans, beet-root, carrot, d^., 
have been employed as sul^titutes for coffee." 

The manufacture of chicory-coffee however remained for a long 
time stationary and of little importance ; but for the last twenty years it 
has extended considerably, and has become an object of commerce of 
great importance. Till within the last few years it was carried on prin- 
cipally near Valenciennes; but since then manufactories have sprung 
up in several localities, especially nt Arras, Cambray, Lille, Paris, 
Senlis in Normandy, Brittany and in England.! 

The cultivation of chicory, to obtain the root for the purpose of 
converting it into coffee, has become a source of great prosperity for 
these districts. The plant requires a deep soil of good quality, and 



* The roots are now no longer washed, as this operation is said to injure their value, 
f For the last two years very large quantitiea ot dry cStokor^ Yan^V^^sw ^T:^^euA. 
from France into EnglaDd. 



well-prepared ; the need b •owaio May, end tbe herteit takes pleee io 
October. Some time before collecting the roots, the leeTee ere mowed, 
end eowt fed with them.* The roots ere dog op wMi a eppide, pi a oe d 
in heaps, and covered with straw to preserve them from frsiC. 

The roots, thus collected, are cut at first longitadinallyy and tbaa 
liansversely, to pieces from 5 to 10 eenlimetras in sine; Hisj are then 
earned into the drying chambers, which are heated with a kind ef 
anthracite which produces no smoke. The roots ate piaoed in leyeis 
of about 40 centimetres ; they are frequently stirred to prevwnt them 
from burning and to facilitste the drying. Four such opeisilioaa ais 
■Bade in about twenty-four hours. The roots dried by tlw above pio- 
oess are known by the name of Coit6iei. They are kept to gmnariss; 
but in general sold almost immediately to tbe sDanu&eturefs, who loaK 
them according to the demand. When tbe roasting is ne a rly noiplsls, 
two per cent, of butter is added, and a couple of turns giveo to the voaM- 
ing machine. This addition is made in order to imparl Usstvie to ths 
ehieory, and to give it the appearance of roasted ooflea. Tk* snb> 
stance is then emptied into iron vessels, and after cooliiig is oiwahed ia 
vertical stone mills or between iron cylinders ; it is thisn eiAed, snd 
during this operation a small quantity of reddish coloring sobsoiocs 
(rouge brun de Prmse) is added to give it the color of coffee. The 
product is then weighed off, and sold in packets under a variety of 
names, but very rarely under its own ; for instance, amoiig others, 
Mocka powder J Ladies^ cojfee^ cream of Moehaypeclored eojfee^ Ckmewe 
eofee^ Tom Thu^ coffee^ Polka coffee^ and colonial cojfee. 

We have stated that it forms a very important object of c omme rce ; 
ia fact, 12,000,000 lbs. are consumed in France, and a large quamity 
is exported. On consulting the tables of the commerce io Prance, it 
will be seen that from 18^ to 1886 there was exported from Francs 
458,971 kilogrammes of chicory coffee of the value of 821^82 firancs ; 
and since this period the amount has vastly increased. 

Adulteraiian. — ^This substance is very frequently mixed with other 
ingredients, the means for detecting which consequently vary. We 
shall briefly notice them. 

I. Brick-dost, ochre and earth may be detected by inctoeration and 
determining the amount of ash ; 100 grms. of pure chicory cofiee for- 
nish from four to five per cent, of residue ; an excess would indicate fraud. 

II. Adulteration with coflee-grounds. This is carried on upon a 
great scale in Paris. It is easily detected. A sample of the suspected 
chicory is dried in a water-bath, and a pinch thrown upon the surfsce 
of a glass of water ; the chicory almost immediately absorbs the water 
and sinks to the bottom of the vessel, whilst the coffise-grounds remain 
on the surface. 

III. Adulteration with roasted bread, dirt and remains from vermi- 
celli, 4zc. This adulteration is generally made with crusts of bread 
collected in the streets, crusts which are not always very clean. They 
are roasted or rather burnt in the oven, ground and mixed with the 
chicory-powder. This adulteration can be detected by iodine-water. 



♦ It forms an excellent toAAet \ \wi irtwiv ^£2v«ii^ ikn^ wisamiliiiapik % ^«ry dis- 
J^yesabio flavor to tbe milk ol 
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as the product resulting from the decoction of pure chicory does not 
strike a blue color. 

IV. Adulteraiion with roasted acorns, which may be detected by 
iodine-water and by persulphate of iron, which in such a case strikes a 
black color. 

V. Adulteration with roasted corn, haricots and peas may be detected 
by means of iodine- water. 

There is no method as yet known of detecting the adulteration by 
roasted beet- root and carrot. ^ 

7. On an unnoticed kind of abnormal vision ; by Prof. C. Dewey.— 
There are two well known kinds of abnormal' vision in eyes not 
diseased, the far-nghted^ and the n«ar-sighted. The former occurs 
in good eyes, as persons advance in life, beginning about the age of 
forty, and is remedied by plane^ or better, by convex spectacles. The 
latter is found in youth or young persons, and finds its remedy in con- 
cace glasses. The foT'Sighied are unable to see near and small objects, 
and remove them at an inconvenient distance, while they see remoter 
objects perfectly well without glasses. The near-sigiUed are unable to 
see small objects unless they are brought inconveniently near, and 
have no distinct vision of remote objects. 

There is a kind of abnormal vision, different from either of these, 
which is noifar»nghied nor near-nghted^ but in which near small objects, 
or larger distant objects, are not seen with distinctness. This imper* 
fection occurs in children and young persons, and is remedied by con* 
vex spectacles which are suited to the eyes of persons from sixty- five 
to seventy years of age. The fownger eyes require the older glasses, 
and with advancing years lest convex glasses are required. At the age 
of forty-five or more, this kind of abnormal vision becomes much di- 
minished. 

As the young use the glasses of the farsighted, this kind may be 
called neo-macropia. It is evident that convex glasses produce that 
change in ike rays of light which fits such eyes to see disiincily small 
and large objects at varying distances. This fact proves that there is 
no defect in the adjusting power of the eyes. 

The cause then is to be sought in the structure of the eye. As this 
kind of eyes does not appear to be too much or too little convex, and 
as the image is not formed soon enough in the eye or is too far back, 
either or all of the three following may be the cause : 1, too little con- 
vexity of the crystalline lens, or 2, its position too near the retina, or 3, 
its too little density. The second is the probable cause. Spectacles 
suflliciently convex would bring the rays to a focus, let either or all of 
of the three causes operate, and with the usual adjusting power of 
the eye give distinct vision for near or remoter objects. 

Though this kind of abnormal vision seems not to have attracted at- 
tention, for I have found but one allusion to it in consulting authors 
on optics, it is relatively common. In New England and New York, 
more than fiAy instances of it have come to my knowledge in the five 
or six years pasL A child of fifteen was able to see distinctly for 
the first time by the use of his grandfather^s spectacles. A ^q>^^% 
man of eighteen required convex glasses o? len \i\c\v ^oc\>^^ >n\v^^ '^^'^- 
aooB of seventy yean use those of fourleen Xo e.\^\%^tv vcvOgv \si«ix»- 
Children often make Utile progress in study, because \V^^ ^o vssA ^'^^ 
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objeota distinctij, though the defect b not taspocled bj tlwm mmI v 
utterly unknown to parents and teacher*. The knowtedge of. this aoh- 
jeet will make apectaclea a siill greater benefit to our race. 
: 8. AmalysiB of lh« Waiers of iko Demi Sems by B. P. P. Mab- 
CBAND,* (Poggendorff^s Ann. der Phjre. u. Chimie, Ixavi, 468, 1MB.) 
«^A quantity of water ffooi the Dead Sea was brought bf Koaowski 
to Beriin, which he obtained at the north end nol far from the waonnh 
of the Jordan. Its specific gravity at 19^ C, was 1*18416 ; at 18°, 
M859. The analyses afibrded—, 

Chlorid of calcium, 8-884 

** magnesium, 10548 

** potassium, .... 1*896 

** sodium, ' 6*878 - 

** aluminium, .... 0-018 ^ 

Brpmid of magnesium, . * . 0*951 

Sulphate of lime, 0-088 

Silica, (HMm 



1 
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9. American Aseoeialianfor ike Advancement of SeiMe«.-— We had 

intended to have given extracts of the proceedings of the recent Session 
at Cambridge in this number of the Journal. But as a pamphlet is now 
in course of publication, containing abstracts of the reports corrected 
throughout by the authors, we defer it for the present. 

The proceedings were published at length in the Boston Evening 
Draveller^ from whose office the pamphlet will soon be issued, and 
whence copies may be procured. We may add a word in behalf of 
this daily paper, published at Boston, as we have long appreciated its 
excellence. The various scientific and literary addresses and lectures 
of Boston and its vicinity are reported by it in full, and by stemigrsph- 
ers that rarely miss a word that falls from the speaker^s mouth. We 
are indebted to the editors in this way for the publication of Agassiz's 
lectures on Embryology, which we have been assured by those who 
know, are given wiih remarkable accuracy. The Lowell Lectures of 
Boston, by men of the hightest standing in their departments, msy, 
through this paper, be enjoyed in distant portions of our country. We 
may hope therefore that the Boston Evening Traveller will widely travel, 
for it is one of the most important means in our country of dissemi- 
nating scientific and literary information. — Eds. 

10. British Association. — The British Association has just held its 
annual meeting at Birmingham, commencing with Sept. 12. We copy 
here the Report of the Greneral Committee, as it will interest those who 
would promote the progress of the kindred associations in this country. 

Report of the Council to the General Committee. — I. With refer- 
ence to the subjects referred to the Council by the General Committee 
assembled at Swansea, the Council have to report — 

1st. That they communicated the recommendation of the General 
Committee, for the continuance of the Magnetical and Meteorolo|cical 
Observatory at Toronto to the Slst of December, 1850, to Lord John 

* Other analyses are cited m ii:^ jovdrisCl, ^Tai,\%^\o^iQb» 'vn&L v^«sa^cvii^\!\ 
& SiJJimaji, Jr. 
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RiMsell through the President, the Marquis of Northampton. They 
have the pleasure of stating that the Observatory has been continued. 

2nd. Pursuant to the request of the General Committee, the Council 
have taken into consideration the expediency of inserting in the Rules 
of the British Association, a paragraph to the effect that those gentle- 
men who have held the office of President of the Association should 
subsequently be ex officio members of the Council ; and the Council 
now recommend that a paragraph to that effect should be inserted in 
the Rules of the Association. 

8rd. The sum of 100/. placed by the General Committee at the dis- 
posal of the Council for the disbursements connected with the Kew Ob- 
servatory has sufficed, under Mr. Ronalds's general superintendence, 
for the maintenance of the Observatory in the past year as a depository 
for the books and instruments belonging to the Association ; and also 
for the preparation of the self- registering magnetical instruments, on 
Mr. Ronatds^s plan, for the Toronto Colonial Observatory. Mr. Birt 
has completed the reduction and discussion of the series of electrical 
observations made at Kew ; and Mr. Ronalds has drawn up a report 
describing the modifications and improvements which he has introduced 
in the self- registering apparatus during the last year. Both these re- 
ports will be read to Section A. preparatory to a consideration of any 
further recommendation which it may appear desirable to make for the 
continued maintenance of the Observatory. In connexion with this 
subject, the Council have great pleasure in announcing to the General 
Committee that Her Majesty^s government, on the joint application of 
the Marquis of Northampton and Sir John Herschel, have granted to 
Mr. Ronalds a pecuniary recompense of 250/. for the invention of his 
method of constructing self- registering magnetical and meteorological 
apparatus. It will be recollected by many members of the General 
Committee that the subject of self- registering instruments was discussed 
at the meeting of the British Association at Cambridge, in 1845, upon 
the application for a grant of money from the funds of the Association 
to enable Mr. Ronalds to complete an apparatus for that purpose at 
Kew ; and that a recommendation was made on that occasion by the 
Association \o government — which recommendation was concurred in 
by the President and Council of the Royal Society — of the expediency 
of encouraging, by specific pecuniary rewards, the improvement of 
self-recording magnetical and meteorological apparatus. 

As the grant to Mr. Ronalds has-been made in consequence of that 
original recommendation and the favorable reply that was returned to 
it, and as the apparatus itself has been constructed and its successful 
operation shown at the Observatory of the Association, of which Mr. 
Ronalds is the Honorary Superintendent, the Council have deemed it 
proper to make this formal, and as they are sure acceptable, announce- 
ment of the favorable reception which has been given to the appli- 
cation on Mr. Ronalds^s behalf; but they are glad, at the same time, to 
take the opportunity of expressing the satisfaction with which they have 
learned that the ingenious invention of Mr. Brooke, for similar purposes, 
have also received a pecuniary recompense from the government. 

il. The Council regret that they are still unable lo awwovaitv^^ v^^ Y^V 
licatioa either of Professor Edward Forbesi^tt "Ret^wcOftR^ otw^^ K*^^^ 
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Baa, or of the Moob^ Obtervatiooi, fiir which porpow gmote «f 
public money have been aanctiooed bj Her linjeirty's goverDmcBt at 
the recommendation of the British Aaaociation. 

Ul. The Council have added the following mmee to the lint of Coi^ 
responding Membera of the British Aaaociation :-^rof« Ptocker^ af 
Bonn ; Dr. Siljestrom, of Stockholm ; Prof. H. D. Rogera, of PbiladelplMa. 

IV. Prof. Dove, of Berlin^ Corresponding Member of the Britiah Aa* 
aociation, having offered to supply the Association with Ba^many copies 
as might be desired of his Maps of the monthly Isothermal Lines of the 
Globe, founded upon the Temperature Tteblea printed in the toIobm of 
the Reports of the British Association for 1848, which mapa have beea 
partly engraved and partly lithographed at the expenae of the Boyal 
Academy of Sciences at Berlin, the Council directed that Prof. Dove 
ahould be requested to supply the Association with 500 oopiea, co the 
understanding that the Ajsociation should pay lor the paper and ton 
taking off* the impressions ; and that the copies thus fumiahed ahould 
be sold, under the direction of the oflb:ers, to membera of the Aaaocia- 
tion at cost price, with the translatioo of a report from Prof. Dove ex* 
planatory of the Maps and of a more obvious conclusion dednced from 
them. The Maps have been completed, but from accidental circum- 
stances the packet containing the first 200 copies prepared for the As- 
sociation, has not yel been despatched from Berlin, and cannot be ex- 
pected to reach England until after the meeting at Birmingham is over; 
but copies of the Maps and Report will be forwarded immediately a Aer 
they arrive, to members who may be desirous of purchasing them, aod 
who give their names for that purpose in the Reception SLoom. The 
cost of each copy will be 5«. for the three Maps. 

V. The Council has directed that the following additions should be 
made to the Regulations, according to which the volumes of the Reports 
are distributed to the Members : — 

1. That members who have formerly paid 52. as a life compositioD, 
and shall at any future time pay an additional sum of 5/., shall be eo- 
tilled to receive (gratis) the volumes of the Transactions which shall 
be published after the date of such additional payments. 

2. That Members shall have the opportunity of purchasing any of 
the already published volumes of the Association, of which more thao 
one hundred copies remain, at half the price at which the volumes 
were issued to the public. 

VI. The Council have great pleasure in submitting to the General 
Committee the following list of invitations from which the General Com- 
mittee will have to select the place of meeting of the Association in 1850. 

a. Invitations received at Swansea by the General Committee, aod 
which stood over after the selection of Birmingham, 1849: — 

From Ipswich, for 1849, — signed by the high sherifi; the Bishop of 
Norwich and eighty gentlemen of the eastern counties. 
From Bath, for 1860, — signed by the Mayor. 
From Derby, for 1860. 

b. Invitations received since the Swansea Meeting aod communica- 
ted to the Council : — 

From Edinburgh, for 1^50, — ^tom ^^^^ \jAt^ Ptovost^ Magistrates 
and Council— 'from lV\e Seuaxus kc^^to^^^^V^'GL^^^^^^^'^A^^^«»8^ 
ety of EdtDburgh. 
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From Belfast for 1850 or 1851 — from the Towo Council — the Royal 
Academical institution — the Natural History and Philosophical Society, 
and from the Harbor Commissioners. 

From Manchester, for 1852, — from the Royal Institution — the Geo- 
logical Society — the Natural History Society — the School of Design, 
and the Mechanics Institution. 

From Hull, for an early meeting — from tb» Literary and Philosophi- 
cal Institution. 

VII. The Council have received and submit to the General Commit- 
tee the following letter from Lieut Col. Sabine : — 
*^ To the President and Council of ike British Association. 

^*' Gbntlbmem, — 1 beg leave to acquaint you that it is my intention, at 
the meeting of the Association at Birmingham, to resign into the hands of 
the General Committee the office of General Secretary, with which I 
have been honored, by annual re-election, for ten successive years.^' 

[We omit the continuation of Col. Edward Sabine's communication.] 

The Treasurer's Report is as follows : — 

The General Treasurer's accour^^ from Sth of August^ 1848 {at Swan- 
«ea), to the 12th of September, 1849 {tU Birmingham), 



RECEIPTS. 

Life Compositions at Swansea, 
Annual subscriptions, ^^ and since, 
Associates' *^ 

Ladies' Tickets, '* . 

Book compositions, . 
Dividends on stock. 
Sale of stock (1,(K)02. three per 
From sale of publications : — 
Of the 2d volume, 
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British Association Catalogue of Stars, 
Lalande's ^^ 

Lacaille's " 

Lithograph signatures, . 



£. ». d. 

30 

150 

376 

197 

6 

116 10 1 

917 9 2 



£0 7 
1 8 

1 4 

15 
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2 6 
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1 18 
3 7 
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Balmnoe brought oo from last aeoounl, . • 

FATMBim. • 

For sundry printiog, advertitiog) eipetnasof the meet- 
ing at Swansea, and sundry disbunemeots made by 
the Greneral and Local Treasurers^ 

Printing, dec., the 16th ^ol. ( 17th Report), 

Salaries — Assbtant General Secretary and Account- 
ant, 18 months, 

PM by order of Committee on account of grants for 
scientific purposes : — 

Electrical observations at Eew, . dKO 



9 7 



10 



2BV 
64« 



1 
C 



» 
8 



500 



Vitality of seeds. 
Acid on the growth of plants. 
Registration of periodica! phenomena, 
Bills on account of anemometrical ob- 
servations, 



5 

5 

10 



8 







1 






18 d 



Bfaintaining the establishment at Kew Observatory :-^- 
Balance of grant of 1847, 
Part of grant of 1848, . 

Balance in ihe bankers^ hands, 

'^ in General and Local Treasurers' 
hands, . . ' . 



17 1 



20 15 7 
55 6 10 

885 13 4 

24 13 8 



76 2 5 



860 7 



;fl,961 2 9 

Edinburgh has been accepted as the place for the next annual meet- 
ing of the Association, and Sir David Brewster has been chosen Presi- 
dent for the session. 

'IL Total Quantify of Lead Ore raised and Lead tmeUed in the 
United Kingdom in 1848, (Official Report by R. Hunt, keeper of min- 
ing records, Mining Journal, Aug. 25, 1849.) 

Wales, Lead or*. Utd. 

Cardiganahire 4,902 tons 8,180 

Camarvonshire, ... 21 14 

Carmarthenshire, . . 807 SOi 

Denbigshire, 

Flintshire, 10,056 



England, 


L^ad ore. 


I>*ii«1 


Cornwall, 


. 10,494 tons 


6,6U 


Devonshire, . . , . 


. 1,384 


844 


Cumberland, . . . 


. 8,272 


5,684 


Durham and 
Northumberland, 


■ 

- 18,815 


14,658 


Westmoreland, . 


519 


888 


Derbyshire, .... 


. 5,185 


8,370 


Shropshire, .... 


. 4,180 


2,762 


Somersetshire, . . 


41 


29 


Yorkshire 


. 6,848 


4,793 



Total, 65,688 



Montgomeryshire, 
Merionethshire, .. 



927 
92 



Total, 16,805 



7.069 
001 
54 

11,122 



Ieeland, 1,912 1,188 

89,142 Scotland, 2,688 1,736 

IsLX or Man, 2.521 1,665 

Making a total of 78,964 tons of lead ore, and 54,853 tona of lead. 

Imported, 1,298 tons lead ore ; pig and sheet lead, 3,788 tons; re- 
tained for home consum9r\oQ^2^L57 ions. — Exported^ 135 tons lead ore; 

£ig and rolled lead 4,971 \oua\ ?k\vQ\.\A'b\\\\>Jtv^T^^ t^ and white 
ad 2^292 ; foreign lead \a s\ie©x au^ ^x^^^Jl^ \a\a- 
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12. CaJifomia Chid, — ^The gold of California has been analyzed by 
Dr. Hofman and found to consist of gold 89*61, silver 10 05=z99'66, the 
loss being some copper and iron, which was not determined. 

13. Coal in Egypt. — The discovery of mineral coal in Egypt has 
recently been made by a French civil ensineer. It occurs in the vicin- 
ity of the Nile, towards Upper Egypt Excavations are to be made on 
a large scale. 

14. Astronomical /ouma/.— The following Prospectus of a new As- 
tronomical Joufnal to be established in this country has recently been 
issued ; and we would commend the undertaking to all interested in 
the progress of science. Astronomy has gathered the brightest laurels 
for the nations of Europe ; and the success which has already at- 
tended American effort may well incite us onward. The Journal 
will necessarily be a dry one for the reader, if truly valuable ; yet 
from its importance it demands the widest encouragement and sup- 
port. The Prospectus was drawn up by a committee of the Amer- 
ican Association for the Advancement of Science, held at Cambridge 
August 21, 1849, to whom the subject was submitted by Prof. J. S. 
Hubbard. 

*^ An Astronomical Journal, for the publication of original researches, 
has long been needed in the United States, and the want is growing 
more urgent every day. American Astronomy demands an organ, in 
which important investigations and observations may be published with- 
out delay, and which may serve especially as a magazine for astro- 
nomical researches made in this country, as a vehicle of information 
concerning the labors of individuals, and as an exponent of the general 
progress of science. An admirable model for such a publication is to 
be found in the celebrated Astronomische Naehrichten of Prof. Schu- 
niacher. 

Our astronomers and mathematicians have been hitherto compelled 
to resort to the columns of foreign journals, or to those at home which 
are expressly designed for other purposes. The extremely valuable 
journal of Prof. Siiliman has lent them important assistance, notwith- 
standing that this is devoted to general science, and the diffusion of 
scientific information. 

The aim of the journal now proposed is the advancement, rather 
than the diffusion, of astronomical learning ; and it is hoped that the 
lovers of astronomy throughout the country will join in sustaining it. 
A publication of this kind — not claiming to possess special interest for 
the community in general — appeals for support to those lovers of truth 
who desire to contribute their share to whatever may develop and foster 
science in America ; and it cannot succeed without their hearty coop- 
eration. 

The plan of the proposed journal contemplates not only researches 
in every department of Physical, Theoretical, and Practical Astron- 
omy, but also investigations on all subjects directly connected with 
these, such as Pure Mathematics, Geodesy, the theory of instruments, 
6lc. ; — to the exclusion, however, of popular articles and general spec- 
ulations. 

It is thought best that the successive numbers of iHq lowttAi ^W\2^\ 
appear, aot at stated periods, but irregu\aT\y^ av^utici vo\»ts\i^^s^ ^^ 
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amount of imttter at hand« or the impoitaaoe of infermatioii to be 
commuoicated, may require. It it alto cootemplatod to ittoe circo« 
lars io catet where the prompt dittemioatioQ of iotelligenoe may be 
UDDortaot 

The Editor expeett no remuneration, and it it ettimtatad that out 
hundred and eighty tubtcribert will defray the necetttry eapaatea of 
the work. The commiitee hope that the tereral uni¥eraiti«t and eol- 
legee of the Union will offer their attittanee. ■* 

A rolume will cooaitt of twenty-four theett (eight pagea) in qtntfto« 
and the price it fixed at 85.00 the rolume, payable in advaoca. All 
aubtcription and communicationt may be add re tt ed to the Editor, fi. A 
Oould, Jr., Cambridge, — or to the publithert, Meitrt. Janiea Muoroe di 
Co., Cambridge and Button. 



B. A. Gould, Jr., 

J. S. HmUBAED, 

John H. C. Coffin, 

October 1» 1849. 



SEAlt C. Walxsb, 
Jotsra HsMir, 
A. D. Bachb, 



M. P. MairiT, 
C. H. DAYia, 



15. Geological Surveys of the VnUed Seolet.— At the recent neet- 
ing of the American Attociation for the Adfancemeat of Scieiice, ret- 
oiutiont were offered, strongly urging the completion of geological sur- 
reys of the several states of the Onion which still remain unfinished. 
There are several cases of this kind, and the interests of the State, the 
Country, and of Knowledge, strongly demand that the work be carried 
forward. Large portions of our territory, rich it may be in wealth of 
minerals, building material, fertile soil, and various productions valu- 
able in the arts, remain unexplored, and where explorations have been 
made, there have been delays in the publication of Reports, which. are 
not creditable to the Legislatures that have this matter in control, nor 
just to those who have heen laboring in the surveys. 

OBITUARY. 

16. LuDwiG Frederick Wilhelm August Sesbeck died at Dresden 
on the night of the 18th and 19th of March last. He was a proroineot 
member of the Berlin Academy, the author of workt on Optict and 
Acoustics, and Professor of Natural Philosophy at Leiptic. He was 
born at Jena, the 27tb of December, 1805. 

17.. JoHANN Wolfgang Dobereiner, the distinguished chemist, died 
at Jena on the 24th of March. He was born on the 13th of December, 
1780, at Cur in Bayreuth. 

18. Wilhelm Ferdinand Erichson, died on the 18th of Novem- 
ber, 1848. For seven years he had conducted Wiegman's ArchiT, a 
zoological journal of the highest rank in science. He was eapecially 
distinguished in the department of Entomology, and enjoyed the high* 
est reputation for thorough and extensive knowledge. 

The Arehiv will be issued hereaAer under the editorship of Dr. 
Troschel of Berlin. 
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1. Iconographic Encyclopedia of Science^ Literature and Art^ sys- 
temaiically arranged ; by G. Heck. With 500 steel engravings, by the 
roost distinguished artists of Germany : the text translated and edited by 
Spencer F. Baird, A.M., M.D., Professor of Natural Sciences in Dick- 
inson College, Carlisle, Pa. Rudolph Garrigue, N. Y., 2 Barclay street. 
— This elaborate work is an illustrated Encyclopedia of Science and 
the Arts. The plates are in 4to, and are issued in portfolios of twenty 
plates, along with about 80 pages of text. The engraving is exquisite 
ID style, and each plate is crowded with figures and equivalent to a vol- 
ume of learning. The first of this series contains nearly 100 distinct 
figures, and the second over 150, illustrative of various problems in 
plain and solid geometry. Another is occupied with about 65 figures 
relating to problems io surveying, measuring heights, &c., to leveling, 
topographical drawing, projection, conic sections, &c., projection of 
shadows, perspective. The next includes drawings of various mathe- 
matical instruments, elaborately detailed, as the following: Hair com- 
passes, proportFonal compasses, beam compasses, triangular compasses, 
Farey*8 elliptograph, pantograph, eidograph, parallel ruler and sprine 
compasses, protractor, measuring staff and chain with arrows ana 
pickets, plane table, Thayer^s plane table, level, diopter ruler, astrolabe, 
compass, repeating circle, graphometer, sextant, leveling instruments. 
Another plate illustrates in beautiful style the change of the seasons upon 
the earth, the forms and appearances of comets, different nebulas, Sat- 
urn and his belt, &c. ; and this is but one of ten plates devoted to astron- 
omy, among which No. 1 1 is a very elegant map of the moon^s surface, 
with enlarged drawings, around the margin, of many of the great cra- 
ters. The same completeness and delicacy of delineation extends to all 
departments. 

The text contains a brief statement of the principles of the sciences 
under consideration, enunciations of problems usually without full 
demonstrations, descriptions of instruments, and explanations of their 
modes of use, &c. &c. The translation from the German is by Prof. 
Baird, of Carlisle, Pennsylvania, a man of accurate learning, and exten- 
sive knowledge of science. We take the following from the Prospec- 
tus, issued with the first number, the only part yet out. 

The Iconographic Encyclopaedia will embrace (in a series of 500 
quarto steel engravings, and upwards of 2000 pages of letter-press in 
large 8vo,) all the branches of human knowledge which can be illus- 
trated by pictorial representations, viz : — 

I. Mathematics. II. Natural and Medical Sciences. III. Geogra- 
phy. IV. Ethnology. V. Military Sciences. VI. Naval Sciences. 
VII. Architecture. VIII. Mythology, dsc. IX. The Fine Arts. X. 
Technology, with all their respective subdivisions. 

The work will be published in 25 monthly portfolios, each containing 
20 engravings and eighty pages of letter- press. Price one dollar each 
part. Subscriptions taken (or the whole work only. 

As the different departments of science, from vVv^\\ ^%x^'\xv%\^»^\«^A^ 
will demand more or leaa detailed exp\au«L\\oii^ vii \^^\^x•v'^«»^ ^v^^^ 
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pages of text will not always be sufficient to explain thorooghly the 
representations of twenty engravings, whilst toother instances less thai 
that space will be required. Thus the explanatory text beloogioff to 91 

eateip, but exceeding eighty pages, will be ftimished with the miowing 
) plates, so that at the end of the work text and plates will mo to- 
gether, and form a complete manual of the enumerated scieBeea, wick 
a full collection of pictorial illustratioos, executed on steel widi ihs 
greatest care and accuracy. 

It having been deemed of great importance to onite the greatest pos- 
sible cheapness with beauty and intrinsic value, the great expense of 
re«engra?ing the plates has been aToMed, and a contract made to se- 
cure good impressions, taken, under the immediate supenrisioo of Mr. 
Heck, the original framer of tlie work, from the highly finished Ge^ 
man plates; and the specimens now liefdre the public will prore that 
they could not have been produced in tlits country at lesa than doulrfs 
the price for which they are now ofiened. 

A small proportion of the 500 engravings constifutiog the whole woik 
(about 50, representing astronomy and geography) Iwve inscriptioai 
(chiefly astronomical and geographical names) in the Grehnan language, 
which could not have t>een altered except at a very great expense. 
This circumstance will, however, in no way interfere with the perfect 
clearness of the matter represented, as the accompanying English text, 
referring strictly to the designs of the plates, gives every explanation 
required. Besides, a full glossary of all foreign words occurring on 
the plates will be issued at the end of the work for the benefit of those 
who wish to make themselves acquainted with the several names and 
expressions. 

Indexes and tables of contents will be issued with the last part of 
the work, adapting it to practical use, and facilitating reference to any 
of the branches of science it embraces. 

After the description of the work given, it is needless to add words 
of commendation. It will be found very widely useful, and we doubt 
not will command an extensive circulation. 

2. Genera Fiora AmericcR BarealUorienfalit illustrata : The Gen- 
era of the Plants of the United States; illustrated by figures and analy- 
ses from nature, by Isaac Sprague, Mem. Bost. Nat. Hist. Soc. ; su- 
perintended and with descriptions, 6^., by Asa Gray, M.D., Prof. Ha^ 
vard Univ., <Sz;c. Vol. II, plates 101 to 186. 6vo, pp. 230. New York, 
1849. G. P. Putnam. — We take pleasure in announcing the second 
volume of this truly national work. The authors have undertaken to 
illustrate all the genera of the plants of the United States with detailed 
figures and descriptions, and the work should meet not only with appro- 
bation, but with substantial proofs of favor on every side. This vol- 
ume includes the orders from Caryophyllaceee and Malvaceae, to Poly* 
galacesR and Kremeriaceae. The plates are elegant specimens of the 
art of engraving, and may delight the eye that cannot appreciate all 
the minute scientific detail so carefully wrought out by dissections and 
careful scrutiny ; the number included in the volume is 87. 

In the descriptive portion of the work, the generic character of each 
jgenus is briefly given \n LaV\i\, «it\^ \% KqWq^^ Vs^ ^ Cull synonymy. 
Then follows a delaWeA desct\v>Aofi \\i ^^^gSaJoi ^V '^ \fM^s^ ^ \\it^ 
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plants, their characteristics, habits, geographical distribution, properties, 
together with critical remarks, and the etymology of the name. Under 
each family, there is a tabular view of the genera with their distinctive 
characters. The work is of great importance to the student of Botany. 
A glance at a figure may resolve the most stubborn doubts leA on the 
mind by the mere description, besides giving an insight into the struc- 
ture of a plant and its fructification which none but a master could 
unfold. 

3. The Sea Side Book, being an Introduction to tJie Natural His* 
toryofthe Bntish Coast ; by Dr. W. H. Habvey. 1 vol. 12mo. With 
numerous wood cuts. — If we had not been upon the sea shore when 
we first perused this delightful little volume, we could scarcely have 
resisted the temptation to repair thither at once, so vividly are depicted 
io it the attractions which the productions of the sea prusent to the 
naturalist. Although written especially for the British islands, it con- 
tains much that is applicable to our own shores. As the firpt edition is 
already exhausted, it is to be hoped that a second may soon appear to 
win, as it cannot fail to do, new recruits to the ranks of science. 

J. W. B. 

4. Phycologia Britanniea : or. History of the British Sea Weeds, 
including Colored Figures of each Species, with Growth, Fructification, 
4^. ; by Dr. W. H. Harvet, M.R.I.A., Keeper of the Herbarium of 
the University of Dublin. Price per No. 28. 6d. col. — Upwards of 
forty numbers of this very beautiful work have already appeared, and 
they justify the high expectations which were excited on its first an- 
nouncement, fkich number contains a number of admirably executed 
colored lithograph plates of British Algee, accompanied by descriptions. 
When completed it will include all the British Marine Algs now known, 
and will be indispensable to all who wish to study the AIgs of either 
the British or North American shores. 

It is to be hoped the distinguished author, who is now io our country, 
may be induced to illustrate our American species in a similar style. 
They could not be in better hands. J. W. B. 

5. Nereis Australis : or, Illustrations of the Sea Weeds of the SoiUh* 
em Ocean, including figures of Growth and Fructification, ^c, ; by 
Dr. W. H. Harvey, M.R.I.A., &c. In four parts, (two of which are 
published.) — These volumes rival in beauty the Phycologia Britanniea. 
They contain many new genera and species and should be in the hands 
of every student of general Phycology. The beauty of the plates 
would make the work an ornament for any library. J. W. B. 

6. A Manual of the British Marine Alga; by Dr. W. H. Harvey, 
M.R.I. A., &c. Second edition. With plates. 1 volume. — We have as 
yet only seen the plates to this volume which is about to issue from the 
press. We learn that it is completely re-written and embraces all the 
British marine Algte, a great number of which are inhabitants of our 
own shores. The plates illustrate the structure of one or more species 
of each genus, and will be a great aid to beginners. J. W. B. 

7. Species, Genera et Ordines Algarum, seu Descriptiones Succincta 
Specierum Generum et Ordinum quilms Algarum Regnum constituitur ; 
auctore Jacobo Georgio Agardh. Volumen Yntuwtiv, tOv^%'^>M:«v- 
deas complecteoB. I vol. 8vo. pp. 363.— TYiab NoXwtDft >» tk>\^^>«c!^^ 

SMooyD aKEOs, Vol Vm, No. 24.— Nov., 1849. ^^ 
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raeomniended by the naine of Agardh« which is as much identified i^th 
Algolof^y M that of LioDaeut is with Botany. Since the elder Agaidh 
published his Systems Algarum, there have been such vast additions le 
the knowledge of this difficult tribe of plants that an attempt to arrangs 
the chaotic materials by such an experienced hand as that of the younger 
Agardh cannot but be welcome. This volume contains a full deserip* 
tion of all the Fucoides (Melanospermess of Harvey) and appears to 
be written with great care and judicious discrimination. The second 
and third volumes which are to contain the Zoospermeae and Ploridee 
will be eagerly looked for. J. W. B. 

8. Speeiet Algarum; auctore Feiderico Travo. KOtzimo, Prof. 
NoEDHcrsAJfo. 1 vol. 8vo. pp. 923. — ^This is a handsomely printed 
volume embracing the whole range of AlgSB and even including those 
obscure organisms, the Diaiomem and Dumidiea^ which aeem **te 
hover between two worlds,*' the vegetable and the animal. About 600 

Sinera are described, of which, as well as of the species, many are new. 
uch valuable information is contained in this volume as well aa in ths 
Fhycologia Generalis, and ^^die kieselscbaligen BacillarieD oder die 
Diatomen** of the same author. J. W. B. 

9. Tabula Phycologicm^ oder Abbildungen der Tange^ kermU' 
gegeben von F. T. KOtzing. I. bis V. Lieferung, Gr. 8. Preb 
einer Lieferung mit 10 schwarzen Tafein 1 Thir., colorirt 2 Tblr. — 
We have not seen any portion of this work, but we learn that as the 
Diatomece have been figured in the author^s work on " die kieaelschsli- 
gen Baeiliarien,^' and the Desmidieae in Ralfs unrivaled volume, ^ihe 
British Desmideas,^^ they will be omitted in this work, which will gi?e 
representations of the remaining portions of the Algie. Executed with 
the skill displayed in the plates to the author^s Fhycologia Generalit, 
the work cannot but be a most valuable addition to science. 

J. W. B. 

10. Geology of the United States Exploring Expedition under C 
WiLKBS, U. S. N. ; by Jambs D. Dana, Geologist of the Expediiioo, 
750 pp. 4to, with 4 maps, numerous wood-cuts, and an atlas of 21 
folio plates. This work which has just appeared from the press, treats 
of the following subjects. 

I. General remarks on the Pacific Ocean — topography and trends of 
islands-* geological structure, pp. 9-26. 

II. On Coral Formations — features, structure, origin, distribution and 
geological deductions, pp. 29-154. 

III. On the Hawaiian (Sandwich) Islands — including deductions on 
volcanic action, pp. 155-284. 

IV. V. VI. Society Islands, — Samoan or Navigator Islands, — Viti or 
Feejee Islands, pp. 285-352. 

VII. Pacific Ocean, — 1, General view of volcanic action ; 2. Origin 
of some peculiarities in the lithological character of the Islands ; 3. 
Origin of Valleys; 4. Changes of level as indicated by the disiributioo 
of Coral reefs, and other evidences ; 5. On the general arrangement of 
land in the Pacific ; 6. Origin of the general Stores of the Pacific 
aod of the Globe, pp. 353-436. 

Vlil. On New Zealand^ p«LtueM\\it\^ >^« Nvd^ivi^ of the Bay of Is- 
iands. pp. 437-538. 
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IX. On New South Wales, its sandstones, coal formation, fossils, ba- 
saltic and allied rocks, degradation and denudation, evidences of change 
of lerel. pp. 449-538. 

X. XI. XII. On the Philippine and Sooloo Islands— Deception Island 
—Madeira, pp. 539-556. 

Xlii. XIV. On a part of Chili. — On the vicinity of Lima, Peru, and 
the islands of San Lorenzo, pp. 557-600. 

XV. On the vicinity of Nassau Bay, Tierra del Fuego. 

XVI. On the vicinity of Rio Negro. 

XVII. On Oregon and Northern California. 

Appbndix. — 1. Fossils of New South Wales ; 2. Fossils of Tierra 
del Fuego and Peru; 3. Fossils (tertiary) of Oregon. 

The Atlas is occupied with the drawings of Fossils, 14 folio plates 
being devoted to New South Wales, 1 to Tierra del Fuego and Peru^ 
and the remaining 6 to Oregon. 

There are but 85 copies of this work on sale, and these are in the 
hands of Mr. G. P. Putnam, publisher, &c., New York City. Only 100 
were printed besides the 100 ordered by government. 

11. Report on Zoophytes^ of the Exploring Expedition under C. 
WiLKBs, U. S. N. ; by James D. Dana. — The atlas of this work has 
just appeared. The text, a volume of 740 pages in 4to, was announced 
by us in 1846. The atlas consists of 61 plates in large folio, contain- 
ing representations of the corals described in the text, very many of 
which are colored, and exhibit the coral animals drawn from the living 
Zoophyte. The first 5 plates are devoted to Actinise, the elegant figures 
of which are by Mr. J. Drayton, Artist of the Expedition. The re- 
maining 56 plates with one exception, are from drawings by the author 
of the work. The volume of plates owes much, artistically, to the su- 
perintendence and taste of Mr. Drayton. Less than 100 copies of the 
work on Zoophytes, have been on sale by Lea dc Blanchard, of Phila- 
delphia. 

12. Principles of the Mechanics of Machinery and Engineering ; 
by Julius Weisbach, Professor of Mechanics and applied Mathematics 
in the Royal Mining Academy of Freiberg. First American edition, 
edited by Walter R. Johnson, A.M., Civ. and Min. Eng., Washington, 
D. C. 2 vols. Vol. II, Applied Mechanics, 364 pp. 8vo. Lea d: Blan- 
chard.— This volume, like volume I, is elegantly illustrated with numerous 
wood-cuts. It treats in a masterly manner of the equilibrium and pressure 
of fluids, theory of arches; of framings of wood and iron ; strength of 
material ; rigidity of cordage ; measure of moving powers and their 
efiects ; of animal power and its recipient machines; of collecting and 
leading water, and on water wheels, vertical and horizontal ; on 
windmills. 

13. The Progress of the Development of the Law of Stonns and of 
the Variable Winds ^ urith the Practical Application of the subject to 
Navigation ; illustrated by charts and wood-cuts. By Lieut. Colonel 
William Reid, C.B., F.R.S., 424 pp. 8vo. London, 1849.— The la- 
bors of Lieut Col. Reid are adding largely to the amouni of informa- 
tion on the nature of storms, and confirming the laws laid down by Mr. 
Wm C. Redfield. Another volume from his hands oC ON^t 4flft ^^^'^ 
exhibits the increasing interest which the \n\eaV\^V\ot» w^ x^^^\n\\\%> 

as well as the untiring spirit of investigauon auA cw^^>A x^^-axOcw <ak\ 



466 BiUiQgnpkf. 

the author. Thit work reviews the wbieet of ilomiti explaioe piinci- 
ples, gires practical directiooa for Davigaton, and detaib many ex- 
amples of stomis in diflbrent seas, showiog their coofonnity to the sys- 
tem exposed, aod poioting out the lessoos which they teach. If with 
the aid of this work and Piddiogtoo^s Hornbook of Storms (which is 
perhaps more convenient and simple), and also the writings of Mr. 
Redfield, navigators do not learn the character of the winds and gales 
they have to encounter, they deserve certainly no better fate than the 
hurricane has in store for careless or willful ignorance. 

14. OiUlimet of Attronomy ; by Sir John F. W. Hbkschbl, Bart 
E. H. — G20 pp., with pUites and wood-cuts. Philadelphia, 1849 : Lea 
and Blanche rd. — ^This work is a text- book of astronomy, from one of 
the highest names in the science. It takes up the elements of the sci^ 
ence, and leads the student along through the simple principles of mcH 
tion, refraction, celestial perspective, and terminology relating to our 
own globe, to the particular survey of the motions of the lK>dies of the 
planetary system, comets, planetary perturbations, and sidereal astrono- 
my ; and concludes with a chapter on the account of time, and an ap- 
pendix of four tables, the last of which contains the Elements of Peri- 
odical comets at their last appearance. 

15. Patent Office Report for 1848 ; 816 pp. 8vo, with plates. Wash- 
ington, 1849. — The Patent Office Report contioues to prove itself a 
store-house of knowledge on the practical arts. The number of appli- 
cations for patents during the four years past, exceeds that for the four 
preceding years by 2^5, the number of caveats by 670, the number 
of patents granted by 289, the amount of receipts from all sources by 
(77,284 45, the balance paid into the treasury to the credit of the pat- 
ent fund, by 821,389 95. Among the patents we observe a fire proof 
safe with running water as the non-combustible material, to be used 
when a city is supplied with water by aqueducts — grooved bricks, so 
made with dovetailed grooves upon their faces that the mortar will lock 
them effectually together — a varnish of gutta percha and chloroform — 
a new mode of manufacturing alkaline chromates, by means of the 
power of a current of steam to take up and carry away the acids of 
certain salts when brought in contact with them at a strong red heat 
The review of patents for the year is followed by a synopsis of the 
statistical history of the Patent office — a tabular estimate of the crops 
in 1848; and next detailed observations on the different kinds of 
products in the several portions of the country, causes of failure or 
success, with much information on the modes of cultivation and pre- 
vention of injuries to crops and domestic animals, including long re- 
ports on dairies, sugar cane and its treatment, potato disease, ice trade, 
U. S. imports and exports of various kinds, and statistics of home trade. 

16. MemoriaU of John Bar tram and Humphrey Marshall^ yntk no* 
tices of their Botanical contemporaries ; by Wm. Darlington, M.D., 
LL.D., 586 pp. 8vo, with illustrations. — This work will be gladly wel- 
comed by all interested in the history of American Botany. Bartratn 
was the earliest native American botanist, and the founder of the first 
Botanical Garden on the continent. His grandfather John Bertram, 

joined William Penn and removed ^tovtv England to Pennsylvania in 
1682, The botaaial was \be son ot Vj>\\vftm^AtVT^m^^\AH4^s^\A.^at 
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Darby, Delaware Couaty, Penn., the 23d of March, 1699. Mar- 
shall was born in West Bradford, Chester County, Pennsylvania, in 
1722 ; his mother was a daughter of James Hunt, of Kingsessing, a 
sister of the mother of Bartram. Bartram lived to the age of 78 years 
and 6 months, and Marshall to 79 years and 25 days. Our readers 
might find pleasure in large citations from this elegant volume by Dr. 
Darlington ; but its arrival only at the last moment before closing our 
Dumber, compels us to give it only a brief notice. 

17. Report on Railroad and Canal Routes between the Atlantic and 
Pacific Oceans ; by Hon. John A. Rockwell. 680 pp. 8vo, with sev- 
eral maps. Report No. 145, made February 20, 1849. House of Rep- 
resentatives, 30ih Congress, 2nd Session. — This voluminous document 
is the result of great research, and embodies a large amount of infor- 
mation upon the resources of the countries through which the proposed 
routes pass, besides facts bearing upon the feasibility of the courses and 
plans proposed. 

A. Lbymeeii: Du Terrsin cr6tac6 de TAube, 1 vol 4to. 2 maps and 18 plates. 
ParxM, IS/r. 

A. Lbtmbrib : M6moire sur le terrain k nummulites de Ck^rbi^res et de la montagne 
Noire, in 4to, with one map and five plates. ParU, Ifr, 60c. 

Albin Gras : Description des MoUusque^ fluviatiles et terrestres de la France, et 
plus particulidrement oe I'lsdre, in 8vo. with 6 plates. Paria. 6/r. 

AuBiN Grab : Description des Oursins fossiles du department de VIsdre, in 8yo. 
6 plates. Parii. 6 fir, 

J. R PouLKT : Memoire sur quelques Ck>quilles fossiles nouvelles, d^oouvertes dans 
Ia region aquitanique du bassin sous-pyr^e^n, in 8yo, 6 platea ParU^ 4fr. 60c. 

G. P. Deshatis : Traits ^l^nientaire de oonchyliologie, Xe liyraison. — -This work 
will form 20 livraisons, in 8yo, constituting 8 volsl, of 180 plates. 

Plattnkb : On the Blowpipe, edited oy Dr. Sheridan Muspratt 8yo, pp. 482. 
London, 10«. 6<i 

Rey. W. Scorssbt: Zoistic magnetism. 8yo, pp. 144. London, 1849. Cloth, 6«. 

jAHRXsmcEiCHT Qber die Fortschritte der reinen, pharmaceutiechen und techni^chen 
Ohemie, Physik, Mineralogie und Geologic ; imter Mitwirkung yon H. Buff, & Dief- 
fenbnch, C. Etthng, F. Knapp, H. Will, F. Zamminer, herausgegeben yon Justus Lie- 
log und Hermann Kopp. — For 1847 and 1848. — ^This is a continuation of Berzelius's 
Annual of the progress of Chemical Science, published under a new form and plan. 
The work is issued in parts, and includes notices of all works and articles of the 
year preceding on the sciences reyiewed, and it should be in the hands of eycry 
chemist Parts 1 and 2 haye reached us. An English Translation of Part 1, has 
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